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Tabel Jarak Pelabuhan (nm)
PKS Tanah Putih PKS Sei Pagar PKS Sei Buatan
PKS Tanah Putih 437 252
PKS Sei Pagar 291
PKS Sei Buatan
Kecepatan B/M
SPOB 500 m3/jam
Unloading Rate 177 ton / hour
Loading Rate 177 ton / hour
SPCB
Unloading Rate 15 teus / hour
Loading Rate 15 teus / hour
LCT
Unloading Rate 15 teus / hour
Loading Rate 15 teus / hour
Ukuran ISO Tank
Tank container (ISO Tank) sesuai standart IMO
Maks Berat total 30,48 ton
Berat kosong 3,95 ton
Maks payload 26,53 ton
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No DWT (Ton) GT 
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5 1012 489 
6 1800 1399 
7 550 198 
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DWT - LPP = 0,0149 x + 33,81
DWT - B = 0,0023 x + 9,2732
DWT - H = 0,0005 x + 2,9446
DWT - GT = 0,7027 x - 127,05
DWT - T = 0,0005 x + 2,234
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DWT - LPP = 0,0101 x + 37,145
DWT - B = 0,0025 x + 9,0081
DWT - H = 0,0006 x + 2,14
DWT - GT = 0,419 x + 55,904
DWT - T = 0,0005 x + 1,5445
TABEL HASIL  REGRESI SPCB
Korelasi Y
???
?
?
?
????? ???????? ??????? ?????? ???? ????? ???????? ?????? ???? ????????? ???? ?????? ????
????????????????????????????????????????
??
?
?????????????????????????? ?????????????????? ???????????? ????????? ???????????????
?????????????????????????????
?
y = 0,019x + 37,581
R² = 0,6877
35
40
45
50
55
60
65
70
200 400 600 800 1000 1200 1400 1600
LP
P
 (
m
)
DWT (m)
Series1 Linear (Series1)
y = 0,0026x + 9,7316
R² = 0,3362
8,5
9,5
10,5
11,5
12,5
13,5
14,5
15,5
200 400 600 800 1000 1200 1400 1600
B
 (
m
)
DWT (Ton)
Series1 Linear (Series1)
??????????????????????????????????????
????????????????????????????????????
???
?
?
?
????? ???????? ??????? ?????? ?? ????? ??????? ?????? ???? ????????? ???? ?????? ????
?????????????????????????????????????????
?
?????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????
y = 0,0012x + 2,1378
R² = 0,7503
2
2,5
3
3,5
4
4,5
200 400 600 800 1000 1200 1400 1600
H
 (
m
)
DWT (Ton)
Series1 Linear (Series1)
y = 0,5441x + 137,76
R² = 0,8447
200
300
400
500
600
700
800
900
1000
200 400 600 800 1000 1200 1400 1600
G
T
DWT (Ton)
Series1 Linear (Series1)
????????????????????????????????????
?????????????????????????????????????
???
?
?
?????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????
??????????????????????????????
?
?????? ?????????????????????????????????????????????????????????constraint??????? ??????????
?????????????????????????????????payload?????????????????????? ???????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
??????????? ??????????????????????????????????????????????????????????????????
 ??????????
??????????????????????????
?????????????????????????????
????????
?? ?????????????????????????????
?? ?????????????? ????????????
?? ????????????????????????????????????????????
???????????????????????????
y = 0,0011x + 1,5936
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DWT - LPP = 0,019 x + 37,581
DWT - B = 0,0026 x + 9,7316
DWT - H = 0,0012 x + 2,1378
DWT - GT = 0,5441 x + 137,76
DWT - T = 0,0011 x + 1,5936
TABEL HASIL  REGRESI LCT
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L/B = 2,83 < L/B < 8,32 
B/T = 2,2 < B/T < 12,5 
L/T = 7,54 < L/T < 70,24 
L/H = 7,23 < L/H < 28,96 
B/H = 1,85 < B/H < 4,97 
T/H = 0,25 < T/H <0,99 
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R² = 0,77
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No 
Jenis 
Kapal 
Deadweight  
Tahun 
Dibangun 
Umur 
Kapal 
Harga kapal Dalam USD TCH/tahun TCH / Hari Sumber 
1 
GC 
Barge 12844 ton 1986 30  $    7.000.000   $    7.000.000   $  1.125.951   $      3.085  www.sunmachinery.com 
2 SPCB 10371 ton 1983 33  $    5.800.000   $    5.800.000   $     932.937   $      2.556  www.sunmachinery.com 
3 SPOB 14000 barrel 1980 36         www.sunmachinery.com 
4 SPOB 2500 KL           www.shipbrokerindonesia.com 
5 LCT 500 TON           www.shipbrokerindonesia.com 
6 LCT 140 MOBIL 2010 6  $  11.500.000   $  11.500.000   $  1.849.754   $      5.068  www.globalchimaks.com 
7 LCT 528   2008 8         www.globalchimaks.com 
8 LCT 1500 ton 2005 11         www.globalchimaks.com 
9 LCT 660 ton 1974 42  $        730.000   $        814.242   $     131.003   $         359  www.globalchimaks.com 
10 LCT 400 ton 1979 37  $        500.000   $        557.700   $        89.739   $         246  www.globalchimaks.com 
11 LCT 740 ton 1977 39  $        850.000   $        948.090   $     152.531   $         418  www.globalchimaks.com 
12 SPCB 17000 ton 2010 6         www.globalchimaks.com 
13 SPCB 15000 ton 2007 9         www.globalchimaks.com 
14 SPCB 560   2000 16  $        575.000   $        575.000   $        92.522   $         253  www.globalchimaks.com 
15 SPCB 438   2002 14  $        300.000   $        432.000   $        69.521   $         190  www.globalchimaks.com 
16 SPOB 5853 ton 1998 18         www.globalchimaks.com 
17 SPCB 4200 ton 1998 18         www.globalchimaks.com 
18 SPCB 1112 ton 1985 31         www.globalchimaks.com 
19 SPCB 8047 ton 2006 10         www.globalchimaks.com 
20 SPCB 10170 ton 2008 8         www.globalchimaks.com 
21 SPOB 1012 ton 1997 19  $    1.000.000   $    1.115.400   $     179.443   $         492  www.globalchimaks.com 
22 SPCB 3300 ton 1995 21         www.globalchimaks.com 
23 SPOB 1800 ton 2006 10  $    3.650.000   $    4.071.210   $     654.870   $      1.794  www.globalchimaks.com 
24 
GC 
Barge 1280 ton 1958 58  $        140.000   $        140.000   $        22.554   $            62  www.globalchimaks.com 
25 SPCB 3700 ton 2005 11         www.globalchimaks.com 
No 
Jenis 
Kapal 
Deadweight  
Tahun 
Dibangun 
Umur 
Kapal 
Harga kapal Dalam USD TCH/tahun TCH / Hari Sumber 
26 SPCB     2007 9         www.globalchimaks.com 
27 SPCB 2214   1996 20  $        900.000   $    1.003.860   $     161.501   $         442  www.globalchimaks.com 
28 SPOB 550 ton 1987 29  $        270.000   $        270.000   $        43.464   $         119  www.globalchimaks.com 
29 SPOB 3500 ton 2001 15         www.globalchimaks.com 
30 SPOB 3595 ton 2000 16  $    7.000.000   $    7.807.800   $  1.255.882   $      3.441  www.globalchimaks.com 
31 SPOB 2662 ton 2010 6         www.globalchimaks.com 
32 SPOB 3752 ton 1972 44  $        550.000   $        613.470   $        98.709   $         270  www.globalchimaks.com 
33 SPOB 4620 ton 1986 30  $        625.000   $        697.125   $     112.165   $         307  www.globalchimaks.com 
34 SPOB 1372 ton 1996 20         www.globalchimaks.com 
35 SPOB 2196 ton 1973 43  $        450.000   $        501.930   $        80.769   $         221  www.globalchimaks.com 
36 SPOB 1130 ton 1958 58  $        325.000   $        362.505   $        58.343   $         160  www.globalchimaks.com 
37 SPOB 1373 ton 1959 57  $        375.000   $        418.275   $        67.313   $         184  www.globalchimaks.com 
38 SPOB 1074 ton 1960 56  $        205.000   $        228.657   $        36.814   $         101  www.globalchimaks.com 
39 SPOB 1125 ton 1964 52  $        235.000   $        262.119   $        42.196   $         116  www.globalchimaks.com 
40 SPCB 3574 ton 2014 2  $        830.000   $        830.000   $     133.537   $         366  www.maritimesales.com 
41 SPCB 2150 ton 2005 11  $        530.000   $        530.000   $        85.284   $         234  www.maritimesales.com 
42 SPOB 158 ton 1995 21  $          90.000   $          90.000   $        14.512   $            40  www.maritimesales.com 
43 SPCB 1760 ton 2011 5  $    2.630.000   $    2.630.000   $     423.059   $      1.159  www.maritimesales.com 
44 LCT 600   1972 44  $        690.000   $        769.626   $     123.826   $         339  www.globalchimaks.com 
 
 
 
 
 
  
 
 
 
 
 
 
LAMPIRAN 1.2. ALTERNATIF RUTE A1 (PORT TO PORT) 
 
 
 
 
 
 
 
 
 
Lampiran 1.2.1. Decision Variables, Objective Function & Constraint 
Jenis Kapal SPOB SPBC LCT 
Payload 1500 ton/trip 1500 ton/trip 1150 ton/trip 
DWT 1650,0 ton/trip 1650,0 ton/trip 1265,0 ton/trip 
Jumlah Kapal 1 unit 1 unit 1 unit 
Supply/RT 
                                                
1.500  ton/trip 
                                                           
1.306  ton/trip 
                                  
1.004  ton/trip 
Batas DWT 500 1650 275 1650 341 1300 
Minimum Total Cost 
Rp                 4.928.644.541 SPOB 49 TEUs 37 TEUs 
  0 193,55 Ton 146,15 Ton 
  0 1306 Ton 1004 Ton 
Dimensi Utama Kapal Awal :                  
SPOB 
DWT - LPP = 0,0149 x + 33,81 58,40 m 58 m 
DWT - B = 0,0023 x + 9,2732 13,07 m 13,1 m 
DWT - H = 0,0005 x + 2,9446 3,77 m 3,8 m 
DWT - GT = 0,7027 x + 127,05 1286,51 ton 1287 ton 
DWT - T = 0,0005 x + 2,234 3,06 m 3,1 m 
              T maks 4,90 m     
Batasan Sarat   ACCEPTED       
              B maks 13,16 m     
Batasan Lebar   ACCEPTED     
       Loa 64,23 m   
Batasan Panjang Loa maks 80,00 m   
         ACCEPTED     
SPCB 
DWT - LPP = 0,0101 x + 37,145 53,81 m 54 m 
DWT - B = 0,0025 x + 9,0081 13,13 m 13,1 m 
DWT - H = 0,0006 x + 2,14 3,13 m 3,1 m 
DWT - GT = 0,419 x + 127,05 747,25 ton 747 ton 
DWT - T = 0,0005 x + 2,234 2,37 m 2,4 m 
              T maks 4,90 m     
Batasan Sarat   ACCEPTED       
              B maks 13,16 m     
Batasan Lebar   ACCEPTED     
       Loa 59,19 m   
Batasan Panjang Loa maks 80,00 m   
         ACCEPTED     
SPOB 
DWT - LPP = 0,019 x + 37,581 61,62 m 62 m 
DWT - B = 0,0026 x + 9,7316 13,02 m 13,0 m 
DWT - H = 0,0012 x + 2,1378 3,66 m 3,7 m 
DWT - GT = 0,5441 x + 137,76 826,05 ton 826 ton 
DWT - T = 0,0011 x + 1,5936 2,99 m 3,0 m 
              T maks 4,90 m     
Batasan Sarat   ACCEPTED       
              B maks 13,16 m     
Batasan Lebar   ACCEPTED     
       Loa 64,23 m   
Batasan Panjang Loa maks 80,00 m   
         ACCEPTED     
 
Lampiran 1.2.2. Data Pendukung
KECEPATAN B/M 
SPOB 
Unloading 177 ton/jam 
Loading 177 ton/jam 
SPCB/LCT 
Unloading 300 Ton/jam 
Loading 300 ton/jam 
Biaya MDO =  $        434,50  /metrikton 
Biaya  HFO =  $        237,50  /metrikton 
Biaya LO =  $        454,50  /metrikton 
1 USD = Rp 15.000   
Vs isi = 11,00 knot 
Vs ballast = 13,20 knot 
Jarak Pelabuhan (nm) 
  PKS Tanah Putih PKS Sei Buatan 
PKS Tanah 
Putih  - 252 
PKS Sei Buatan  -  - 
Sea Time isi (Jam) 
  PKS Tanah Putih PKS Sei Buatan 
PKS Tanah 
Putih  - 45,75 
PKS Sei Buatan  -  - 
 
Sea Time ballast (Jam) 
  PKS Tanah Putih PKS Sei Buatan 
PKS Tanah Putih -  38,1 
PKS Sei Buatan  -  - 
Port Time (Jam) 
  PKS Tanah Putih PKS Sei Buatan 
PKS Tanah Putih  - 6 
PKS Sei Buatan 6 -  
 
Berat Petikemas 
Tank container (ISO 
Tank) sesuai standart IMO  
Maks Berat total 30,48 ton 
Berat kosong 3,95 ton 
Maks payload 26,53 Ton 
Biaya Sewa ISO Tank 433.333 /Unit.hari 
Hari Siap Kerja 
Total Hari 1 Tahun 365 Hari 
Commision Days 330 Hari 
 24 Jam/Hari 
 
 
Lampiran 1.2.3. Voyage Calculation 
  Voyage Calculation 
  SPOB 
Demand* 504 ton/hari 60000 ton/tahun     
*kebutuhan di PKS Sei Tandun 2370,132001 ton/RT 60000 ton/tahun     
Seatime             
PKS Tanah Putih - PKS Sei 
Buatan 45,7 jam 83,9 jam/RT 3,49 hari/RT 
PKS Sei Buatan - PKS Tanah 
Putih 38,1 jam         
Portime             
Loading 8,5 jam 0,35 hari     
Unloading 8,5 jam 0,35 hari     
IT+WT+AT 12 jam 0,50 hari     
Total Time             
Roundtrip 4,7 hari/RT 40 RT/Tahun     
Roundtrip/Tahun 70 / Tahun         
  SPOB 
Demand* 504 ton/hari 60000 ton/tahun     
*kebutuhan di PKS Sei Tandun 2370,132001 ton/RT 60000 ton/tahun     
Seatime             
PKS Tanah Putih - PKS Sei 
Buatan 45,7 jam 83,9 jam/RT 3,49 hari/RT 
PKS Sei Buatan - PKS Tanah 
Putih 38,1 jam         
Portime             
Loading 5,0 jam 0,21 hari     
Unloading 5,0 jam 0,21 hari     
IT+WT+AT 12 jam 0,50 hari     
Total Time             
Roundtrip 4,4 hari/RT 46 RT/Tahun     
Roundtrip/Tahun 74 / Tahun         
  LCT 
Demand* 504 ton/hari 60000 ton/tahun     
*kebutuhan di PKS Sei Tandun 2370,132001 ton/RT 60000 ton/tahun     
Seatime             
PKS Tanah Putih - PKS Sei 
Buatan 45,7 jam 83,9 jam/RT 3,49 hari/RT 
PKS Sei Buatan - PKS Tanah 
Putih 38,1 jam         
Portime             
Loading 8,5 jam 0,35 hari     
Unloading 8,5 jam 0,35 hari     
IT+WT+AT 12 jam 0,50 hari     
Total Time             
Roundtrip 4,7 hari/RT 60 RT/Tahun     
Roundtrip/Tahun 70 / Tahun         
 
 
 
 
Lampiran 1.2.4. Koreksi Ukuran Utama dan Perhitungan Koefisien 
Ukuran Utama         Perhitungan Froude Number   
Lpp = 58,4 m   Fn =  Vs / √( g. L )   
B = 13,1 m     = 0,236   
T = 3,1 m   Principle of Naval Architecture Vol. II hal. 58 
H = 3,8 m   g = 9,81 m/s² 
Vs = 11,0 Knot   syarat Fn = 0,15 ≤ Fn  ≤ 0,3   
  = 5,7 m/s   ρ = 1,025 ton/m3 
Perbandingan Ukuran Utama               
L/B  = 4,47 → 2,83 < L/B < 8,32 DITERIMA       
B/T  = 4,27 → 2,2 < B/T < 12,5 DITERIMA       
L/T  = 19,09 → 7,54 < L/T < 70,24 DITERIMA       
L/H  = 15,49 → 7,23 < L/H < 28,96 DITERIMA       
B/H = 3,47 → 1,85 < B/H < 4,97 DITERIMA       
Ukuran Utama         Perhitungan Froude Number   
Lpp = 53,8 m   Fn =  Vs / √( g. L )   
B = 13,1 m     = 0,246 
0,15 ≤ 
Fn  ≤ 
0,3 
T = 2,4 m   Principle of Naval Architecture Vol. II hal. 58   
H = 3,1 m   g = 9,81 m/s² 
Vs = 11,0 Knot   syarat Fn = 0,15 ≤ Fn  ≤ 0,3   
  = 5,7 m/s   ρ = 1,025 ton/m3 
Perbandingan Ukuran Utama               
L/B  = 4,10 → 2,83 < L/B < 8,32 DITERIMA       
B/T  = 5,54 → 2,2 < B/T < 12,5 DITERIMA       
L/T  = 22,71 → 7,54 < L/T < 70,24 DITERIMA       
L/H  = 17,19 → 7,23 < L/H < 28,96 DITERIMA       
B/H = 4,20 → 1,85 < B/H < 4,97 DITERIMA       
Ukuran Utama         Perhitungan Froude Number   
Lpp = 61,6 m   Fn =  Vs / √( g. L )   
B = 13,0 m     = 0,230   
T = 3,0 m   Principle of Naval Architecture Vol. II hal. 58   
H = 3,7 m   g = 9,81 m/s² 
Vs = 11,0 Knot   syarat Fn = 0,15 ≤ Fn  ≤ 0,3 
  = 5,7 m/s   ρ = 1,025 ton/m3 
Perbandingan Ukuran Utama               
L/B  = 4,73 → 2,83 < L/B < 8,32 DITERIMA       
B/T  = 4,36 → 2,2 < B/T < 12,5 DITERIMA       
L/T  = 20,64 → 7,54 < L/T < 70,24 DITERIMA       
L/H  = 16,85 → 7,23 < L/H < 28,96 DITERIMA       
B/H = 3,56 → 1,85 < B/H < 4,97 DITERIMA       
 
 
 
 
 
 
Koefisien Blok (Watson & Gilfillan)           
CB = – 4.22 + 27.8 √Fn – 39.1 Fn + 46.6 Fn3 (Parametric Ship Design hal. 11-12) 
  = 0,67           
Koefisien Luas Midship (Series '60)           
CM =  0.977 + 0.085 (CB – 0.60)   (Parametric Ship Design hal. 11-12) 
  = 0,98           
Koefisien Prismatik               
Cx = Cm     (Parametric Ship Design hal. 11-10) 
Cр = Cb/Cx           
  = 0,68           
Koefisien Bidang Garis Air         (Parametric Ship Design hal. 11-16) 
CWP = Cb/(0.471+(0.551*Cb))         
  = 0,80           
Panjang Garis Air               
LWL = 104% ⋅ LPP           
  = 60,73 m         
Longitudinal Center of Bouyancy           
a. LCB (%) = 
 – 13.5 + 19.4 CP 
  
Volume 
Displasemen = 
Lwl . B . T .Cb 
  
  = -0,30 m   = 1624,17 m3 
b. LCB dari M = LCB % / 100 . LPP   Displasemen = Lwl . B .T . Cb .ρ 
  = -0,18 m dari M   = 1664,77 ton 
c. LCB dari AP  = 0.5 · LPP - LCBM           
   = 30,54 m dari AP         
Koefisien Blok (Watson & Gilfillan)             
CB = – 4.22 + 27.8 √Fn – 39.1 Fn + 46.6 Fn3 (Parametric Ship Design hal. 11-12) 
  = 0,64           
Koefisien Luas Midship (Series '60)             
CM =  0.977 + 0.085 (CB – 0.60)   (Parametric Ship Design hal. 11-12) 
  = 0,98           
Koefisien Prismatik               
Cx = Cm     (Parametric Ship Design hal. 11-10) 
Cр = Cb/Cx           
  = 0,66           
Koefisien Bidang Garis Air         (Parametric Ship Design hal. 11-16) 
CWP = Cb/(0.471+(0.551*Cb))         
  = 0,78           
Panjang Garis Air               
LWL = 104% ⋅ LPP           
  = 55,96 m         
Longitudinal Center of Bouyancy             
a. LCB (%) = 
 – 13.5 + 19.4 CP 
  
Volume 
Displasemen = 
Lwl . B . T .Cb 
  
  = -0,78 m   = 1119,35 m3 
b. LCB dari M = 
LCB % / 100 . LPP 
  Displasemen = 
Lwl . B .T . Cb 
.ρ   
  = -0,44 m dari M   = 1147,33 ton 
c. LCB dari AP  = 0.5 · LPP - LCBM           
   = 28,42 m dari AP         
Koefisien Blok (Watson & Gilfillan)             
CB = – 4.22 + 27.8 √Fn – 39.1 Fn + 46.6 Fn3 (Parametric Ship Design hal. 11-12) 
  = 0,69           
Koefisien Luas Midship (Series '60)             
CM =  0.977 + 0.085 (CB – 0.60)   (Parametric Ship Design hal. 11-12) 
  = 0,98           
Koefisien Prismatik               
Cx = Cm     (Parametric Ship Design hal. 11-10) 
Cр = Cb/Cx           
  = 0,70           
Koefisien Bidang Garis Air       (Parametric Ship Design hal. 11-16) 
CWP = Cb/(0.471+(0.551*Cb))         
  = 0,81           
Panjang Garis Air               
LWL = 104% ⋅ LPP           
  = 64,08 m         
                
Longitudinal Center of Bouyancy             
a. LCB (%) = 
 – 13.5 + 19.4 CP 
  
Volume 
Displasemen = 
Lwl . B . T .Cb 
  
  = 0,02 m   = 1708,56 m3 
b. LCB dari M = 
LCB % / 100 . LPP 
  Displasemen = 
Lwl . B .T . Cb 
.ρ   
  = 0,01 m dari M   = 1751,28 ton 
c. LCB dari AP  = 0.5 · LPP - LCBM           
   = 32,03 m dari AP         
 
 
 
 Lampiran 1.2.5.  Perhitungan Hambatan 
Ukuran Utama       
LPP  = 58,4 m 
LWL  = 60,7 m 
B  = 13,1 m 
H  = 3,8 m 
T  = 3,1 m 
1. Viscous Resistance       
 Rn = Angka reynolds   
  = (LWL . Vs)/(1.18831 x 10¯⁶) 
  = 
    
303.550.500,32    
        
 CFO = Koefisien tahanan gesek 
  = 
0,075/(log Rn - 
2)²   
  = 0,002   
2. Resistance 
Appendages       
C = 1 + (0.011 ∙ Cstern) 
  = 1   
  Principle of Naval Architecture Vol. II hal 91 
LR/L  = (1 – CP + 0,06.CP.LCB)/ (4.CP – 1) 
  = 0,312   
  Principle of Naval Architecture Vol. II hal 91 
        
LWL3/V  = 137,910   
  Principle of Naval Architecture Vol. II hal 91 
1+k1 = 0,93 + 0,4871.C.(B/L)1,0681.(T/L)0,4611.(L/LR)0,1216(L3/V)0,3649(1–CP) -0,6042 
  = 1,280   
  Principle of Naval Architecture Vol. II hal 91 
        
1 + k2 = lihat di tabel   
   = 1,4   
  Principle of Naval Architecture Vol. II hal 92 
Wetted Surface Area (S) 
ABT  = 0,00 ; tanpa bulb 
  = 0,00 m2 
  Principle of Naval Architecture Vol. II hal 92 
S = 
Wetted 
Surface Area   
  = L(2T + B)Cm0.5 (0.453 + 0.4425 Cb - 0.2862Cm - 0.003467 B/T + 0.3696 Cwp) + 2.38 ABT/Cb 
  = 863,39 m2 
  Principle of Naval Architecture Vol. II hal 91 
Wetted Surface Area of Appendages (Sapp) 
Srudder = c1.c2.c3.c4 (1.75.L.T/100) 
  = 6,25 m2 
  ( BKI Vol. II hal 14-1 )  
Sbilgekeel = 4∙(0.6∙CB∙LPP )∙(0.18/(CB−0.2)) 
    35,98   
    Sapp  = Srudder + Sbilgekeel 
  = 42,24 m2 
Stotal = S + Sapp   
  = 905,63   
        
1 + K  = 1 + k1 + [ 1 + k2 – (1 + k1)] . Sapp/Stot 
  = 1,29   
  Principle of Naval Architecture Vol. II hal 92 
        
3. Wave Making 
Resistance       
C1       
B/LWL  = 0,215   
C4  = 0,215 ; karena 0.11 < B/LWL ≤ 0.25 
Ta  = 3,06 m 
Tf  = 3,06 m 
        
iE  = 125.67 B/L - 162.25Cp² + 234.32 Cp³ + 0.1551 (LCB + 6.8 (Ta - Tf)/T)³ 
   = 26,801   
        
d  = -0,9 ; Principle of Naval Architecture Vol. II hal 92 
C1  = 2223105 C43.7861 (T/B)1.0796 (90 - iE )-1.3757 
   = 4,601   
m1       ; untuk CP ≤ 0.8 
C5  = 1.7301 – 0.7067 .CP     
    1,249       
V1/3/L = 0,195       
m1 = 0.01404 L/T - 1.7525V1/3/L - 4.7932 B/L - C5 L/B < 16 
  = -2,344       
λ  = 1.446 Cp - 0.03 L/B     
  = 0,845       
m2           
L3/∇ = 137,910       
C6  = -1,694     Principle of Naval Architecture Vol. II hal 92 
m2  = C6.0.4e - 0.034Fn -3.29     
   = -0,014     Principle of Naval Architecture Vol. II hal 92 
        ; tanpa bulbous bow 
C2           
C2  = 1       
C3           
AT = 0       
C3  = 1 - 0.8 AT/(BTCM)     
   = 1       
RW/W         Principle of Naval Architecture Vol. II hal 92 
RW/W  = C1 . C2 . C3 . e(m1Fn^d + m2 cos (λ . Fn-2))     
    0,001       
4. Air Resistance           
CA         Principle of Naval Architecture Vol. II hal 93 
CA  = 0,006 (LWL + 100)-0,16 – 0,00205   
   = 0,001       
Bouyancy           
W  = D · g       
  = 16331,40       
Total Resistance      N   
Rtotal  = ½ . ρ . v2 . Stot [ CF (1 + k) + CA ] + RW/W . W Principle of Naval Architecture Vol. II hal 93 
  = 43210,85      
  = 43,21  kN   
Rtotal + 15% Rtotal = 49,69       
            
(+15% margin akibat daerah pelayaran : kuliah perancangan kapal 1) 
1. Viscous Resistance         
 Rn = Angka reynolds   Principle of Naval Architecture Vol. II hal 91 
  = (LWL . Vs)/(1.18831 x 10¯⁶)   
  = 
   
279.716.626,80      
 CFO = Koefisien tahanan gesek   
  = 0,075/(log Rn - 2)²   
  = 0,002     
2. Resistance Appendages       
C = 1 + (0.011 ∙ Cstern)   
  = 1     
  Principle of Naval Architecture Vol. II hal 91   
LR/L  = (1 – CP + 0,06.CP.LCB)/ (4.CP – 1)   
  = 0,326     
  Principle of Naval Architecture Vol. II hal 91   
LWL3/V  = 156,576     
  Principle of Naval Architecture Vol. II hal 91   
1+k1 = 0,93 + 0,4871.C.(B/L)1,0681.(T/L)0,4611.(L/LR)0,1216(L3/V)0,3649(1–CP) -0,6042 
  = 1,283     
  Principle of Naval Architecture Vol. II hal 91   
1 + k2 = lihat di tabel     
   = 1,4     
  Principle of Naval Architecture Vol. II hal 92 
Wetted Surface Area (S)       
ABT  = 0,00 ; tanpa bulb 
  = 0,00 m2 
  Principle of Naval Architecture Vol. II hal 92 
        
S = Wetted Surface Area 
  = L(2T + B)Cm0.5 (0.453 + 0.4425 Cb - 0.2862Cm - 0.003467 B/T + 0.3696 Cwp) + 2.38 ABT/Cb 
  = 718,50 m2 
  Principle of Naval Architecture Vol. II hal 91 
Wetted Surface Area of Appendages (Sapp) 
Srudder = c1.c2.c3.c4 (1.75.L.T/100) 
  = 4,46 m2 
  ( BKI Vol. II hal 14-1 ) 
Sbilgekeel = 4∙(0.6∙CB∙LPP )∙(0.18/(CB−0.2)) 
    33,75   
        
    Sapp  = Srudder + Sbilgekeel 
  = 38,21 m2 
        
Stotal = S + Sapp   
  = 756,71   
        
1 + K  = 1 + k1 + [ 1 + k2 – (1 + k1)] . Sapp/Stot 
  = 1,29   
  Principle of Naval Architecture Vol. II hal 92 
3. Wave Making 
Resistance       
C1       
B/LWL  = 0,235   
C4  = 0,235 ; karena 0.11 < B/LWL ≤ 0.25 
Ta  = 2,37 m 
Tf  = 2,37 m 
        
iE  = 125.67 B/L - 162.25Cp² + 234.32 Cp³ + 0.1551 (LCB + 6.8 (Ta - Tf)/T)³ 
   = 26,827   
        
d  = -0,9 ; Principle of Naval Architecture Vol. II hal 92 
C1  = 2223105 C43.7861 (T/B)1.0796 (90 - iE )-1.3757 
   = 4,826   
m1       ; untuk CP ≤ 0.8 
C5  = 1.7301 – 0.7067 .CP     
    1,267       
V1/3/L = 0,187       
m1 = 0.01404 L/T - 1.7525V1/3/L - 4.7932 B/L - C5  L/B < 16 
  = -2,388       
λ  = 
1.446 Cp - 0.03 
L/B       
  = 0,820       
m2           
L3/∇ = 156,576       
C6  = -1,694     Principle of Naval Architecture Vol. II hal 92 
m2  = 
C6.0.4e - 0.034Fn -
3.29       
   = -0,022     Principle of Naval Architecture Vol. II hal 92 
        ; tanpa bulbous bow 
C2           
C2  = 1       
C3           
AT = 0       
C3  = 
1 - 0.8 
AT/(BTCM)       
   = 1       
RW/W         Principle of Naval Architecture Vol. II hal 92 
RW/W  = C1 . C2 . C3 . e(m1Fn^d + m2 cos (λ . Fn-2))     
    0,001       
            
4. Air Resistance           
CA         Principle of Naval Architecture Vol. II hal 93 
CA  = 0,006 (LWL + 100)-0,16 – 0,00205      
   = 0,001       
Bouyancy           
W  = D · g       
  = 11255,31       
Total Resistance      N   
Rtotal  = 
½ . ρ . v2 . Stot [ CF (1 + k) + CA ] + 
RW/W . W kN 
Principle of Naval Architecture Vol. II hal 93 
  = 36649,44      
  = 36,65  kN   
Rtotal + 15% Rtotal = 42,15       
            
(+15% margin akibat daerah pelayaran : kuliah perancangan kapal 1) 
1. Viscous Resistance       
 Rn = Angka reynolds   Principle of Naval Architecture Vol. II hal 91 
  = (LWL . Vs)/(1.18831 x 10¯⁶)   
  =               320.293.991,40      
          
 CFO = Koefisien tahanan gesek     
  = 0,075/(log Rn - 2)²     
  = 0,002     
2. Resistance 
Appendages       
C = 1 + (0.011 ∙ Cstern)     
  = 1     
  Principle of Naval Architecture Vol. II hal 91 
LR/L  = (1 – CP + 0,06.CP.LCB)/ (4.CP – 1)   
  = 0,304     
  Principle of Naval Architecture Vol. II hal 91 
LWL3/V  = 154,010     
  Principle of Naval Architecture Vol. II hal 91 
1+k1 = 0,93 + 0,4871.C.(B/L)1,0681.(T/L)0,4611.(L/LR)0,1216(L3/V)0,3649(1–CP) -0,6042 
  = 1,273     
  Principle of Naval Architecture Vol. II hal 91 
1 + k2 = lihat di tabel     
   = 1,4   
  Principle of Naval Architecture Vol. II hal 92 
Wetted Surface Area 
(S)     
ABT  = 0,00 ; tanpa bulb 
  = 0,00 m2 
  Principle of Naval Architecture Vol. II hal 92 
S = Wetted Surface Area   
  = L(2T + B)Cm0.5 (0.453 + 0.4425 Cb - 0.2862Cm - 0.003467 B/T + 0.3696 Cwp) + 2.38 ABT/Cb 
  = 915,61 m2 
  Principle of Naval Architecture Vol. II hal 91 
Wetted Surface Area of Appendages (Sapp) 
Srudder = c1.c2.c3.c4 (1.75.L.T/100) 
  = 6,44 m2 
  ( BKI Vol. II hal 14-1 ) 
Sbilgekeel = 4∙(0.6∙CB∙LPP )∙(0.18/(CB−0.2)) 
    37,57   
    Sapp  = Srudder + Sbilgekeel 
  = 44,01 m2 
Stotal = S + Sapp   
  = 959,62   
        
1 + K  = 1 + k1 + [ 1 + k2 – (1 + k1)] . Sapp/Stot 
  = 1,28   
  Principle of Naval Architecture Vol. II hal 92 
3. Wave Making Resistance     
C1       
B/LWL  = 0,203   
C4  = 0,203 ; karena 0.11 < B/LWL ≤ 0.25 
Ta  = 2,99 m 
Tf  = 2,99 m 
        
iE  = 125.67 B/L - 162.25Cp² + 234.32 Cp³ + 0.1551 (LCB + 6.8 (Ta - Tf)/T)³ 
   = 27,071   
        
d  = -0,9 ; Principle of Naval Architecture Vol. II hal 92 
C1  = 2223105 C43.7861 (T/B)1.0796 (90 - iE )-1.3757 
   = 3,642   
m1       untuk CP ≤ 0.8 
C5  = 1.7301 – 0.7067 .CP     
    1,238     
V1/3/L = 0,037     
m1 = 0.01404 L/T - 1.7525V1/3/L - 4.7932 B/L - C5   L/B < 16 
  = -1,974     
λ  = 1.446 Cp - 0.03 L/B     
  = 0,860     
m2         
L3/∇ = 154,010     
C6  = -1,694   Principle of Naval Architecture Vol. II hal 92 
m2  = C6.0.4e - 0.034Fn -3.29     
   = -0,009   Principle of Naval Architecture Vol. II hal 92 
        tanpa bulbous bow 
C2         
C2  = 1     
C3         
AT = 0     
C3  = 1 - 0.8 AT/(BTCM)     
   = 1     
RW/W       Principle of Naval Architecture Vol. II hal 92 
RW/W  = C1 . C2 . C3 . e(m1Fn^d + m2 cos (λ . Fn-2))     
    0,002     
4. Air Resistance       
CA       Principle of Naval Architecture Vol. II hal 93 
CA  = 0,006 (LWL + 100)-0,16 – 0,00205      
   = 0,001     
          
Bouyancy         
W  = D · g     
  = 17180,01     
Total Resistance   N   
Rtotal  = ½ . ρ . v2 . Stot [ CF (1 + k) + CA ] + RW/W . W kN Principle of Naval Architecture Vol. II hal 93 
  = 45208,28     
  = 45,21 kN   
Rtotal + 15% Rtotal = 51,99     
(+15% margin akibat daerah pelayaran : kuliah perancangan kapal 1) 
 
 
 
Lampiran 1.2.6. Perhitungan Propulsi dan Daya Mesin 
Perhitungan Awal         
1+k  = 1,286     
CF  = 0,002     
CA  = 0,001     
          
CV  = (1+ k) CF + CA   ; Principle of Naval Architecture Vol. II hal. 162 
   = 0,003     
          
w  = 0.3 Cb + 10 Cv Cb - 0.1 ; Principle of Naval Architecture Vol. II hal. 163 
   = 0,120     
          
t  = 0,1   ; Principle of Naval Architecture Vol. II hal. 163 
          
Va  = V  (1 - w)   ; Speed of Advantages 
   = 9,678   (parametric design hal 11-27) 
Effective Horse Power (EHP)         
PE  = Rt x Vs     
   = 295,15 KW   
          
Thrust Horse Power         
THP  = PE∙(1−w)/(1−t)     
  = 288,54 KW   
          
Propulsive Coefficient  Calculation 
ηH  = Hull Efficiency   (parametric design hal 11-29) 
  = (1 - t)/(1 - w)     
  = 1,023     
          
ηO  = 
Open Water Test 
Propeller Efficiency     
  = (J/(2∙n))∙(KT/KQ)    (propeller B-series = 0.5 - 0.6 ) 
  = 0,6     
          
ηr = Rotative Efficiency   ; Ship Resistance and Propultion 
  = 0,985     Modul 7 hal. 2 
        ( PNA vol 2 hal 163 ) 
ηp = 
Quasi-Propulsive 
Coefficient     
  = ɳoɳr   (parametric design hal 11-27) 
  = 0,591     
          
Delivered Horse Power         
DHP = 
Delivered Power at 
Propeller   (parametric design hal 11-29) 
  = PT/ηp     
  = 488,23 Kw   
          
Shaft Horse Power         
ηS = 
Shaft Efficiency ; 
(0.981 ~ 0.985)     
  = 0,98   ; untuk mesin di after 
PS  = Shaft Power   (parametric design hal 11-29) 
  = PD/η_S     
  = 498,19 kw   
          
Brake Horse Power Calculation (BHP)  
ηR  = 
Reduction Gear 
Efficiency     
   = 0,98     
PB0  = 
Brake Horse Power 
(BHP0)     
  = PS/η_R     
  = 508,36 Kw   
          
 Koreksi MCR  
  
=   15% ∙ PB0      
 PB  
  
=   115% ∙ PB0    = BHP    
 BHP   =  584,61  Kw    
   =   BHP ∙ 1.3596 HP      
   =  794,84  HP    
Perhitungan Awal       
1+k  = 1,289     
CF  = 0,002     
CA  = 0,001     
CV  = (1+ k) CF + CA   ; Principle of Naval Architecture Vol. II hal. 162 
   = 0,003     
w  = 0.3 Cb + 10 Cv Cb - 0.1 ; Principle of Naval Architecture Vol. II hal. 163 
   = 0,112     
t  = 0,1   ; Principle of Naval Architecture Vol. II hal. 163 
Va  = V  (1 - w)   ; Speed of Advantages 
   = 9,770   (parametric design hal 11-27) 
Effective Horse Power (EHP)       
PE  = Rt x Vs     
   = 250,33 KW   
Thrust Horse Power       
THP  = PE∙(1−w)/(1−t)     
  = 247,05 KW   
Propulsive Coefficient  Calculation 
ηH  = Hull Efficiency   (parametric design hal 11-29) 
  = (1 - t)/(1 - w)     
  = 1,013     
ηO  = 
Open Water Test Propeller 
Efficiency   
  = (J/(2∙n))∙(KT/KQ)    (propeller B-series = 0.5 - 0.6 ) 
  = 0,6     
ηr = Rotative Efficiency   ; Ship Resistance and Propultion 
  = 0,985     Modul 7 hal. 2 
        ( PNA vol 2 hal 163 ) 
ηp = Quasi-Propulsive Coefficient   
  = ɳoɳr   (parametric design hal 11-27) 
  = 0,591     
Delivered Horse Power         
DHP = Delivered Power at Propeller (parametric design hal 11-29) 
  = PT/ηp     
  = 418,02 Kw   
Shaft Horse Power         
ηS = Shaft Efficiency ; (0.981 ~ 0.985)   
  = 0,98   ; untuk mesin di after 
PS  = Shaft Power   (parametric design hal 11-29) 
  = PD/η_S     
  = 426,56 kw   
Brake Horse Power Calculation 
(BHP)       
ηR  = 
Reduction Gear 
Efficiency     
   = 0,98     
PB0  = 
Brake Horse Power 
(BHP0)     
  = PS/η_R     
  = 435,26 Kw   
 Koreksi MCR  
  
=   15% ∙ PB0      
 PB  
  
=   115% ∙ PB0    = BHP    
 BHP   =  500,55  Kw    
   =   BHP ∙ 1.3596 HP      
   =  680,55  HP    
Perhitungan Awal         
1+k  = 0,304     
CF  = 0,000     
CA  = 0,000     
CV  = (1+ k) CF + CA   ; Principle of Naval Architecture Vol. II hal. 162 
   = 0,000     
w  = 0.3 Cb + 10 Cv Cb - 0.1   ; Principle of Naval Architecture Vol. II hal. 163 
   = 0,106     
t  = 0,1   ; Principle of Naval Architecture Vol. II hal. 163 
Va  = V  (1 - w)   ; Speed of Advantages 
   = 9,836   (parametric design hal 11-27) 
Effective Horse Power (EHP)       
PE  = Rt x Vs     
   = 308,79 KW   
Thrust Horse Power         
THP  = PE∙(1−w)/(1−t)     
  = 306,80 KW   
Propulsive Coefficient  
Calculation       
ηH  = Hull Efficiency (parametric design hal 11-29) 
  = (1 - t)/(1 - w)   
  = 1,006     
ηO  = 
Open Water Test Propeller 
Efficiency   
  = (J/(2∙n))∙(KT/KQ)  (propeller B-series = 0.5 - 0.6 ) 
  = 0,6     
ηr = Rotative Efficiency ; Ship Resistance and Propultion 
  = 0,985     Modul 7 hal. 2 
        ( PNA vol 2 hal 163 ) 
ηp = Quasi-Propulsive Coefficient   
  = ɳoɳr   (parametric design hal 11-27) 
  = 0,591     
Delivered Horse Power       
DHP = Delivered Power at Propeller (parametric design hal 11-29) 
  = PT/ηp     
  = 519,13 Kw   
          
Shaft Horse Power         
ηS = Shaft Efficiency ; (0.981 ~ 0.985)   
  = 0,98   ; untuk mesin di after 
PS  = Shaft Power (parametric design hal 11-29) 
  = PD/η_S     
  = 529,72 kw   
Brake Horse Power Calculation 
(BHP)       
ηR  = Reduction Gear Efficiency   
   = 0,98     
PB0  = Brake Horse Power (BHP0)   
  = PS/η_R     
  = 540,53 Kw   
 Koreksi MCR  
  
=   15% ∙ PB0    
 PB  
  
=   115% ∙ PB0    = BHP    
 BHP   =  621,61  Kw    
   =   BHP ∙ 1.3596 HP    
   =  845,15  HP    
Lampiran 1.2.7. Penentuan Main Engine dan Auxilliary Engine 
Spesifikasi Mesin Utama 
No 
  
Merek 
  
Tipe 
  
Daya 
(kW) 
  
SFOC 
(g/kW/hr) 
Mesin yang 
memungkinkan 
Oil 
Consumption/ye
ar (ton) 
Biaya BBM ME  
Total Biaya 
  
SFOC 
(Seatime 
x sfoc x 
power)  $             237,50  
1 YANMAR 4CHE3 57 250 0 0 0  $                       -    $      - 
2 YANMAR 4CHE3 63 320 0 0 0  $                       -    $      - 
3 YANMAR 6CHE3 85 240 0 0 0  $                       -    $      - 
4 YANMAR 6CHE3 96 300 0 0 0  $                       -    $      - 
5 YANMAR 6CH-HTE3 125 230 0 0 0  $                       -    $      - 
6 YANMAR 6CH-HTE3 140 290 0 0 0  $                       -    $      - 
7 YANMAR 6CH-DTE3 154 220 0 0 0  $                       -    $      - 
8 YANMAR 6CH-DTE3 169 260 0 0 0  $                       -    $      - 
9 YANMAR 6CH-UTE 188 220 0 0 0  $                       -    $      - 
10 YANMAR 6CH-UTE 206 260 0 0 0  $                       -    $      - 
11 YANMAR 6CX-GTYE 265 210 0 0 0  $                       -    $      - 
12 YANMAR 6CX-GTYE 294 240 0 0 0  $                       -    $      - 
13 YANMAR 6HA2M-HTE 204 217 0 0 0  $                       -    $      - 
14 YANMAR 6HA2M-HTE 257 230 0 0 0  $                       -    $      - 
15 YANMAR 6HA2M-DTE 298 205 0 0 0  $                       -    $      - 
16 YANMAR 6HYM-ETE 368 217 0 0 0  $                       -    $      - 
17 YANMAR 6HYM-ETE 441 238 0 0 0  $                       -    $      - 
18 YANMAR 6HYM-ETE 478 241 0 0 0  $                       -    $      - 
19 YANMAR 6HYM-ETE 515 243 0 0 0  $                       -    $      - 
20 YANMAR 6AYM-STE 485 247 0 0 0  $                       -    $      - 
21 YANMAR 6AYM-ETE 555 270 0 0 0  $                       -    $      - 
22 YANMAR 6AYM-ETE 610 238 1 238 557  $     132.229,44  $   132.229 
23 YANMAR 6AYM-GTE 670 239 1 239 614  $    145.845,85  $   145.846 
24 MAN B&W 6L23/30A 960 194 0 0 0  $                       -    $      - 
25 MAN B&W 8L23/30A 1280 194 0 0 0  $                       -    $      - 
26 MAN B&W 5L27/38 1500 194 0 0 0  $                       -    $      - 
27 MAN B&W 5L27/38 1600 194 0 0 0  $                       -    $      - 
28 MAN B&W 6L27/38 1980 194 0 0 0  $                       -    $      - 
29 MAN B&W 7L27/38 2310 196 0 0 0  $                       -    $      - 
30 MAN B&W 8L27/38 2640 196 0 0 0  $                       -    $      - 
31 MAN B&W 9L27/38 2970 196 0 0 0  $                       -    $      - 
32 MAN B&W 6L28/32A 1470 194 0 0 0  $                       -    $      - 
33 MAN B&W 7L28/32A 1715 194 0 0 0  $                       -    $      - 
34 MAN B&W 8L28/32A 1960 194 0 0 0  $                       -    $      - 
35 MAN B&W 9L28/32A 2205 194 0 0 0  $                       -    $      - 
36 MAN B&W   3000 189 0 0 0  $                       -    $      - 
37 MAN B&W   3500 195 0 0 0  $                       -    $      - 
38 MAN B&W   4000 195 0 0 0  $                       -    $      - 
39 MAN B&W   4500 195 0 0 0  $                       -    $      - 
40 MAN B&W   5000 195 0 0 0  $                       -    $      - 
41 MAN B&W   5500 194 0 0 0  $                       -    $      - 
42 MAN B&W   6000 194 0 0 0  $                       -    $      - 
43 MAN B&W   6500 194 0 0 0  $                       -    $      - 
44 MAN B&W   7000 194 0 0 0  $                       -    $      - 
45 MAN B&W   7500 189 0 0 0  $                       -    $      - 
46 MAN B&W   8000 192 0 0 0  $                       -    $      - 
47 MAN B&W   8500 194 0 0 0  $                       -    $      - 
                  $   132.229 22 
 Spesifikasi Mesin Pembantu 
NO 
  
CATERPILLAR 
  
Type 
  
BHP 
  
   
bkW 
  
 rpm  
  
U.S. 
g/h 
  
SFOC 
(g/bkW-
hr) 
  
Mesin yang 
memungkinkan 
  
Oil 
Consumption/year 
(ton)  
Biaya BBM 
AE 
Total Biaya 
  
SFOC 
(Seatime 
x sfoc x 
power) 
 $    434,50  
1 CATERPILLAR C9 253 189 1800 13,7 228,8 1 228,8 195  $    169.649   $   169.649  
2 CATERPILLAR C9 311 232 1800 16,9 229,5 1 229,5 240  $    208.883   $   208.883  
3 CATERPILLAR C9 361 269 1800 17,9 211,7 1 211,7 257  $    223.412   $   223.412  
4 CATERPILLAR C9 217 162 1500 10,9 212,1 1 212,1 155  $    134.800   $   134.800  
5 CATERPILLAR C9 253 189 1500 12,9 209 1 209 178  $    154.968   $   154.968  
6 CATERPILLAR C9 288 215 1500 14,2 206,6 1 206,6 201  $    174.262   $   174.262  
7 
CATERPILLAR C15 536 400 
1800-
2000 
27,4 218,8 
0 0 0 
 $      -    $      -    
8 
CATERPILLAR C15 540 403 
1800-
2000 
27,4 218,8 
0 0 0 
$      -    $      -    
9 CATERPILLAR C18 404 301 1500 19,9 210 0 0 0 
$      -    $      -    
10 CATERPILLAR C18 514 383 1500 25,2 209 0 0 0 
$      -    $      -    
11 CATERPILLAR C18 587 438 1500 28,7 208 0 0 0 
$      -    $      -    
12 CATERPILLAR C18 660 492 1500 32,3 209 0 0 0 
$      -    $      -    
13 CATERPILLAR C18 499 372 1800 25,4 217 0 0 0 
$      -    $      -    
14 CATERPILLAR C18 624 465 1800 31,5 215 0 0 0 
$      -    $      -    
15 CATERPILLAR C32 791 590 1500 37,9 203,8 0 0 0 
$      -    $      -    
16 CATERPILLAR C32 923 688 1500 44 203 0 0 0 
$      -    $      -    
17 CATERPILLAR C32 1172 874 1500 57 207 0 0 0 
$      -    $      -    
18 CATERPILLAR C32 916 683 1800 45,3 210,8 0 0 0 
$      -    $      -    
19 CATERPILLAR C32 1047 781 1800 51,8 210,4 0 0 0 
$      -    $      -    
20 CATERPILLAR C32 1333 994 1800 64,9 207,2 0 0 0 
$      -    $      -    
21 CATERPILLAR C33 1500 1161 1800 30,7 209 0 0 0 
$      -    $      -    
22 CATERPILLAR C34 1700 1361 1500 34,3 206,6 0 0 0 
$      -    $      -    
23 CATERPILLAR C35 2153 1814 1500 27,4 218,8 0 0 0 
$      -    $      -    
24 CATERPILLAR C36 2337 1998 1500 33,5 218,8 0 0 0 
$      -    $      -    
25 CATERPILLAR C37 2745 2406 1800 39,9 210 0 0 0 
$      -    $      -    
26 CATERPILLAR C38 3000 2661 1800 46 209 0 0 0 
$      -    $      -    
27 CATERPILLAR C39 3254 2915 1800 59 208 0 0 0 
$      -    $      -    
28 CATERPILLAR C40 3559 3220 2000 47,3 209 0 0 0 
$      -    $      -    
29 CATERPILLAR C41 3749 3410 2000 53,8 217 0 0 0 
$      -    $      -    
30 CATERPILLAR C42 4000 3661 2000 66,9 215 0 0 0 
$      -    $      -    
             $   134.800  4 
 
 MCR Mesin  
BHP  = 584,61 <= BHP <= 876,92 kW 
   = 794,84 HP     
            
Mesin 
Merk  = YANMAR       
Type  = 6AYM-ETE       
            
Daya Mesin yang digunakan 
Daya  = 610 kW     
   = 829 HP     
Konsumsi Fuel Oil 
   = 238 g/kWh 
   = 324 g/BHPh 
Biaya BBM 
ME =  $   132.229  /tahun 
  =  Rp 1.983.441.639  /tahun 
 
MCR Mesin  
BHP  = 146,15 <=BHP<= 292,31 kW 
   = 198,71 HP     
Mesin           
Merk  = CATERPILLAR       
Type  = C9       
Daya Mesin yang digunakan 
Daya  = 162 kW     
   = 220 HP     
Jumlah AE = 2       
 
Konsumsi Fuel Oil 
   = 212,1 g/kWh 
   = 288 g/BHPh 
Total Biaya       
Biaya BBM ME =  $                134.800    
  =  Rp  2.021.994.404    
 
 
 
 
 
Spesifikasi Mesin Utama 
No 
  
Merek 
  
Tipe 
  
Daya 
(kW) 
  
SFOC 
(g/kW/hr) 
Mesin yang 
memungkinkan 
Oil 
Consumption/ye
ar (ton) 
Biaya BBM ME  
Total Biaya 
  
SFOC 
(Seatime 
x sfoc x 
power)  $             237,50  
1 YANMAR 4CHE3 57 250 0 0 0  $                       -    $      - 
2 YANMAR 4CHE3 63 320 0 0 0  $                       -    $      - 
3 YANMAR 6CHE3 85 240 0 0 0  $                       -    $      - 
4 YANMAR 6CHE3 96 300 0 0 0  $                       -    $      - 
5 YANMAR 6CH-HTE3 125 230 0 0 0  $                       -    $      - 
6 YANMAR 6CH-HTE3 140 290 0 0 0  $                       -    $      - 
7 YANMAR 6CH-DTE3 154 220 0 0 0  $                       -    $      - 
8 YANMAR 6CH-DTE3 169 260 0 0 0  $                       -    $      - 
9 YANMAR 6CH-UTE 188 220 0 0 0  $                       -    $      - 
10 YANMAR 6CH-UTE 206 260 0 0 0  $                       -    $      - 
11 YANMAR 6CX-GTYE 265 210 0 0 0  $                       -    $      - 
12 YANMAR 6CX-GTYE 294 240 0 0 0  $                       -    $      - 
13 YANMAR 6HA2M-HTE 204 217 0 0 0  $                       -    $      - 
14 YANMAR 6HA2M-HTE 257 230 0 0 0  $                       -    $      - 
15 YANMAR 6HA2M-DTE 298 205 0 0 0  $                       -    $      - 
16 YANMAR 6HYM-ETE 368 217 0 0 0  $                       -    $      - 
17 YANMAR 6HYM-ETE 441 238 0 0 0  $                       -    $      - 
18 YANMAR 6HYM-ETE 478 241 0 0 0  $                       -    $      - 
19 YANMAR 6HYM-ETE 515 243 1 243 480   $   113.981,63  $    113.981 
20 YANMAR 6AYM-STE 485 247 0 0 0  $                       -    $      - 
21 YANMAR 6AYM-ETE 555 270 1 270 575   $    136.482,86 $    136.482 
22 YANMAR 6AYM-ETE 610 238 1 238 557  $     132.229,44  $   132.229 
23 YANMAR 6AYM-GTE 670 239 1 239 614  $    145.845,85  $   145.846 
24 MAN B&W 6L23/30A 960 194 0 0 0  $                       -    $      - 
25 MAN B&W 8L23/30A 1280 194 0 0 0  $                       -    $      - 
26 MAN B&W 5L27/38 1500 194 0 0 0  $                       -    $      - 
27 MAN B&W 5L27/38 1600 194 0 0 0  $                       -    $      - 
28 MAN B&W 6L27/38 1980 194 0 0 0  $                       -    $      - 
29 MAN B&W 7L27/38 2310 196 0 0 0  $                       -    $      - 
30 MAN B&W 8L27/38 2640 196 0 0 0  $                       -    $      - 
31 MAN B&W 9L27/38 2970 196 0 0 0  $                       -    $      - 
32 MAN B&W 6L28/32A 1470 194 0 0 0  $                       -    $      - 
33 MAN B&W 7L28/32A 1715 194 0 0 0  $                       -    $      - 
34 MAN B&W 8L28/32A 1960 194 0 0 0  $                       -    $      - 
35 MAN B&W 9L28/32A 2205 194 0 0 0  $                       -    $      - 
36 MAN B&W   3000 189 0 0 0  $                       -    $      - 
37 MAN B&W   3500 195 0 0 0  $                       -    $      - 
38 MAN B&W   4000 195 0 0 0  $                       -    $      - 
39 MAN B&W   4500 195 0 0 0  $                       -    $      - 
40 MAN B&W   5000 195 0 0 0  $                       -    $      - 
41 MAN B&W   5500 194 0 0 0  $                       -    $      - 
42 MAN B&W   6000 194 0 0 0  $                       -    $      - 
43 MAN B&W   6500 194 0 0 0  $                       -    $      - 
44 MAN B&W   7000 194 0 0 0  $                       -    $      - 
45 MAN B&W   7500 189 0 0 0  $                       -    $      - 
46 MAN B&W   8000 192 0 0 0  $                       -    $      - 
47 MAN B&W   8500 194 0 0 0  $                       -    $      - 
                  $    113.981 19 
 
 Spesifikasi Mesin Pembantu 
NO 
  
CATERPILLAR 
  
Type 
  
BHP 
  
   
bkW 
  
 rpm  
  
U.S. 
g/h 
  
SFOC 
(g/bkW-
hr) 
  
Mesin yang 
memungkinkan 
  
Oil 
Consumption/year 
(ton)  
Biaya BBM 
AE 
Total Biaya 
  
SFOC 
(Seatime 
x sfoc x 
power) 
 $    434,50  
1 CATERPILLAR C9 253 189 1800 13,7 228,8 1 228,8 211   $   183.013   $   183.013 
2 CATERPILLAR C9 311 232 1800 16,9 229,5 1 229,5 259   $   225.338   $   225.338 
3 CATERPILLAR C9 361 269 1800 17,9 211,7 0 0 0  $    -   $    -  
4 CATERPILLAR C9 217 162 1500 10,9 212,1 1 212,1 167   $   145.419   $   145.419 
5 CATERPILLAR C9 253 189 1500 12,9 209 1 209 192   $   167.175   $   167.175 
6 CATERPILLAR C9 288 215 1500 14,2 206,6 1 206,6 216   $187.989   $187.989 
7 
CATERPILLAR C15 536 400 
1800-
2000 
27,4 218,8 
0 0 0 
 $      -    $      -    
8 
CATERPILLAR C15 540 403 
1800-
2000 
27,4 218,8 
0 0 0 
$      -    $      -    
9 CATERPILLAR C18 404 301 1500 19,9 210 0 0 0 
$      -    $      -    
10 CATERPILLAR C18 514 383 1500 25,2 209 0 0 0 
$      -    $      -    
11 CATERPILLAR C18 587 438 1500 28,7 208 0 0 0 
$      -    $      -    
12 CATERPILLAR C18 660 492 1500 32,3 209 0 0 0 
$      -    $      -    
13 CATERPILLAR C18 499 372 1800 25,4 217 0 0 0 
$      -    $      -    
14 CATERPILLAR C18 624 465 1800 31,5 215 0 0 0 
$      -    $      -    
15 CATERPILLAR C32 791 590 1500 37,9 203,8 0 0 0 
$      -    $      -    
16 CATERPILLAR C32 923 688 1500 44 203 0 0 0 
$      -    $      -    
17 CATERPILLAR C32 1172 874 1500 57 207 0 0 0 
$      -    $      -    
18 CATERPILLAR C32 916 683 1800 45,3 210,8 0 0 0 
$      -    $      -    
19 CATERPILLAR C32 1047 781 1800 51,8 210,4 0 0 0 
$      -    $      -    
20 CATERPILLAR C32 1333 994 1800 64,9 207,2 0 0 0 
$      -    $      -    
21 CATERPILLAR C33 1500 1161 1800 30,7 209 0 0 0 
$      -    $      -    
22 CATERPILLAR C34 1700 1361 1500 34,3 206,6 0 0 0 
$      -    $      -    
23 CATERPILLAR C35 2153 1814 1500 27,4 218,8 0 0 0 
$      -    $      -    
24 CATERPILLAR C36 2337 1998 1500 33,5 218,8 0 0 0 
$      -    $      -    
25 CATERPILLAR C37 2745 2406 1800 39,9 210 0 0 0 
$      -    $      -    
26 CATERPILLAR C38 3000 2661 1800 46 209 0 0 0 
$      -    $      -    
27 CATERPILLAR C39 3254 2915 1800 59 208 0 0 0 
$      -    $      -    
28 CATERPILLAR C40 3559 3220 2000 47,3 209 0 0 0 
$      -    $      -    
29 CATERPILLAR C41 3749 3410 2000 53,8 217 0 0 0 
$      -    $      -    
30 CATERPILLAR C42 4000 3661 2000 66,9 215 0 0 0 
$      -    $      -    
             $   145.419 4 
 
 MCR Mesin  
BHP  = 500,55 <= BHP <= 750,83 kW 
   = 680,55 HP     
            
Mesin 
Merk  = YANMAR       
Type  = 6AYM-ETE       
            
Daya Mesin yang digunakan 
Daya  = 515 kW     
   = 700 HP     
Konsumsi Fuel Oil 
   = 243 g/kWh 
   = 330 g/BHPh 
Biaya BBM 
ME = $  113.982 /tahun 
  =   Rp1.709.724.507 /tahun 
 
MCR Mesin  
BHP  = 125,14 <=BHP<= 250,28 kW 
   = 170,14 HP     
Mesin           
Merk  = CATERPILLAR       
Type  = C9       
Daya Mesin yang digunakan 
Daya  = 162 kW     
   = 220 HP     
Jumlah AE = 2       
 
Konsumsi Fuel Oil 
   = 212,1 g/kWh 
   = 288 g/BHPh 
Total Biaya       
Biaya BBM ME =   $              145.419   
  =   Rp 2.181.278.331   
 
 
 
 
 
Spesifikasi Mesin Utama 
No 
  
Merek 
  
Tipe 
  
Daya 
(kW) 
  
SFOC 
(g/kW/hr) 
Mesin yang 
memungkinkan 
Oil 
Consumption/ye
ar (ton) 
Biaya BBM ME  
Total Biaya 
  
SFOC 
(Seatime 
x sfoc x 
power)  $             237,50  
1 YANMAR 4CHE3 57 250 0 0 0  $                       -    $      - 
2 YANMAR 4CHE3 63 320 0 0 0  $                       -    $      - 
3 YANMAR 6CHE3 85 240 0 0 0  $                       -    $      - 
4 YANMAR 6CHE3 96 300 0 0 0  $                       -    $      - 
5 YANMAR 6CH-HTE3 125 230 0 0 0  $                       -    $      - 
6 YANMAR 6CH-HTE3 140 290 0 0 0  $                       -    $      - 
7 YANMAR 6CH-DTE3 154 220 0 0 0  $                       -    $      - 
8 YANMAR 6CH-DTE3 169 260 0 0 0  $                       -    $      - 
9 YANMAR 6CH-UTE 188 220 0 0 0  $                       -    $      - 
10 YANMAR 6CH-UTE 206 260 0 0 0  $                       -    $      - 
11 YANMAR 6CX-GTYE 265 210 0 0 0  $                       -    $      - 
12 YANMAR 6CX-GTYE 294 240 0 0 0  $                       -    $      - 
13 YANMAR 6HA2M-HTE 204 217 0 0 0  $                       -    $      - 
14 YANMAR 6HA2M-HTE 257 230 0 0 0  $                       -    $      - 
15 YANMAR 6HA2M-DTE 298 205 0 0 0  $                       -    $      - 
16 YANMAR 6HYM-ETE 368 217 0 0 0  $                       -    $      - 
17 YANMAR 6HYM-ETE 441 238 0 0 0  $                       -    $      - 
18 YANMAR 6HYM-ETE 478 241 0 0 0  $                       -    $      - 
19 YANMAR 6HYM-ETE 515 243 0 0 0   $   -  $    - 
20 YANMAR 6AYM-STE 485 247 0 0 0  $    -    $      - 
21 YANMAR 6AYM-ETE 555 270 0 0 0   $    - $    - 
22 YANMAR 6AYM-ETE 610 238 0 0 0  $     -  $   - 
23 YANMAR 6AYM-GTE 670 239 1 239 921 $      218.768,78 $  218.769 
24 MAN B&W 6L23/30A 960 194 0 0 0  $                       -    $      - 
25 MAN B&W 8L23/30A 1280 194 0 0 0  $                       -    $      - 
26 MAN B&W 5L27/38 1500 194 0 0 0  $                       -    $      - 
27 MAN B&W 5L27/38 1600 194 0 0 0  $                       -    $      - 
28 MAN B&W 6L27/38 1980 194 0 0 0  $                       -    $      - 
29 MAN B&W 7L27/38 2310 196 0 0 0  $                       -    $      - 
30 MAN B&W 8L27/38 2640 196 0 0 0  $                       -    $      - 
31 MAN B&W 9L27/38 2970 196 0 0 0  $                       -    $      - 
32 MAN B&W 6L28/32A 1470 194 0 0 0  $                       -    $      - 
33 MAN B&W 7L28/32A 1715 194 0 0 0  $                       -    $      - 
34 MAN B&W 8L28/32A 1960 194 0 0 0  $                       -    $      - 
35 MAN B&W 9L28/32A 2205 194 0 0 0  $                       -    $      - 
36 MAN B&W   3000 189 0 0 0  $                       -    $      - 
37 MAN B&W   3500 195 0 0 0  $                       -    $      - 
38 MAN B&W   4000 195 0 0 0  $                       -    $      - 
39 MAN B&W   4500 195 0 0 0  $                       -    $      - 
40 MAN B&W   5000 195 0 0 0  $                       -    $      - 
41 MAN B&W   5500 194 0 0 0  $                       -    $      - 
42 MAN B&W   6000 194 0 0 0  $                       -    $      - 
43 MAN B&W   6500 194 0 0 0  $                       -    $      - 
44 MAN B&W   7000 194 0 0 0  $                       -    $      - 
45 MAN B&W   7500 189 0 0 0  $                       -    $      - 
46 MAN B&W   8000 192 0 0 0  $                       -    $      - 
47 MAN B&W   8500 194 0 0 0  $                       -    $      - 
                  $  218.769 23 
 
 Spesifikasi Mesin Pembantu 
NO 
  
CATERPILLAR 
  
Type 
  
BHP 
  
   
bkW 
  
 rpm  
  
U.S. 
g/h 
  
SFOC 
(g/bkW-
hr) 
  
Mesin yang 
memungkinkan 
  
Oil 
Consumption/year 
(ton)  
Biaya BBM 
AE 
Total Biaya 
  
SFOC 
(Seatime 
x sfoc x 
power) 
 $    434,50  
1 CATERPILLAR C9 253 189 1800 13,7 228,8 1 228,8 275    $  238.713    $  238.713 
2 CATERPILLAR C9 311 232 1800 16,9 229,5 1 229,5 338    $ 293.919    $ 293.919 
3 CATERPILLAR C9 361 269 1800 17,9 211,7 1 211,7 362   $  314.362   $  314.362 
4 CATERPILLAR C9 217 162 1500 10,9 212,1 1 212,1 218    $  189.676    $  189.676 
5 CATERPILLAR C9 253 189 1500 12,9 209 1 209 251 $  218.055 $  218.055 
6 CATERPILLAR C9 288 215 1500 14,2 206,6 1 206,6 282    $ 245.203    $ 245.203 
7 
CATERPILLAR C15 536 400 
1800-
2000 
27,4 218,8 
0 0 0 
 $      -    $      -    
8 
CATERPILLAR C15 540 403 
1800-
2000 
27,4 218,8 
0 0 0 
$      -    $      -    
9 CATERPILLAR C18 404 301 1500 19,9 210 1 0 402 
$ 348.934 $ 348.934 
10 CATERPILLAR C18 514 383 1500 25,2 209 0 0 0 
$      -    $      -    
11 CATERPILLAR C18 587 438 1500 28,7 208 0 0 0 
$      -    $      -    
12 CATERPILLAR C18 660 492 1500 32,3 209 0 0 0 
$      -    $      -    
13 CATERPILLAR C18 499 372 1800 25,4 217 0 0 0 
$      -    $      -    
14 CATERPILLAR C18 624 465 1800 31,5 215 0 0 0 
$      -    $      -    
15 CATERPILLAR C32 791 590 1500 37,9 203,8 0 0 0 
$      -    $      -    
16 CATERPILLAR C32 923 688 1500 44 203 0 0 0 
$      -    $      -    
17 CATERPILLAR C32 1172 874 1500 57 207 0 0 0 
$      -    $      -    
18 CATERPILLAR C32 916 683 1800 45,3 210,8 0 0 0 
$      -    $      -    
19 CATERPILLAR C32 1047 781 1800 51,8 210,4 0 0 0 
$      -    $      -    
20 CATERPILLAR C32 1333 994 1800 64,9 207,2 0 0 0 
$      -    $      -    
21 CATERPILLAR C33 1500 1161 1800 30,7 209 0 0 0 
$      -    $      -    
22 CATERPILLAR C34 1700 1361 1500 34,3 206,6 0 0 0 
$      -    $      -    
23 CATERPILLAR C35 2153 1814 1500 27,4 218,8 0 0 0 
$      -    $      -    
24 CATERPILLAR C36 2337 1998 1500 33,5 218,8 0 0 0 
$      -    $      -    
25 CATERPILLAR C37 2745 2406 1800 39,9 210 0 0 0 
$      -    $      -    
26 CATERPILLAR C38 3000 2661 1800 46 209 0 0 0 
$      -    $      -    
27 CATERPILLAR C39 3254 2915 1800 59 208 0 0 0 
$      -    $      -    
28 CATERPILLAR C40 3559 3220 2000 47,3 209 0 0 0 
$      -    $      -    
29 CATERPILLAR C41 3749 3410 2000 53,8 217 0 0 0 
$      -    $      -    
30 CATERPILLAR C42 4000 3661 2000 66,9 215 0 0 0 
$      -    $      -    
            $  189.676 4 
 
 MCR Mesin  
BHP  = 621,61 <= BHP <= 932,42 kW 
   = 845,15 HP     
            
Mesin 
Merk  = YANMAR       
Type  = 6AYM-ETE       
            
Daya Mesin yang digunakan 
Daya  = 670 kW     
   = 911 HP     
Konsumsi Fuel Oil 
   = 239 g/kWh 
   = 325 g/BHPh 
Biaya BBM 
ME = $  218.769 /tahun 
  =    Rp 3.281.531.647 /tahun 
 
MCR Mesin  
BHP  = 155,40 <=BHP<= 310,81 kW 
   = 211,29 HP     
Mesin           
Merk  = CATERPILLAR       
Type  = C9       
Daya Mesin yang digunakan 
Daya  = 162 kW     
   = 220 HP     
Jumlah AE = 2       
 
Konsumsi Fuel Oil 
   = 212,1 g/kWh 
   = 288 g/BHPh 
Total Biaya       
Biaya BBM ME =    $        189.676    
  =    Rp2.845.145.649   
 
 
 
 
 
Lampiran 1.2.8. Perhitungan Biaya 
Pelabuhan Khusus PTPN V 
No.  Jasa Pelayanan Kepelabuhan  per Tarif (Kapal Dalam Negeri) Tarif (Kapal Luar Negeri) 
  
1 Labuh Niaga /GT.Kunjungan  Rp                          66      
    Non Niaga /GT.Kunjungan  Rp                          33      
    Rakyat /GT.Kunjungan  Rp                                        60      
    Kegiatan Tetap /GT.Kunjungan  Rp                                        60      
2  Pandu  In Out Perairan /GT.Kunjungan  Rp                                        58      
    Geser Dalam Perairan /GT.Kunjungan  Rp                                        58      
    In Out Shift Luar Perairan /GT.Kunjungan  Rp                                        58      
3  Tambat  Beton /GT.Kunjungan  Rp                                        54      
    Besi/Kayu /GT.Kunjungan  Rp                                        54      
    Pinggiran /GT.Kunjungan  Rp                                        17      
    Pelampung /GT.Kunjungan  Rp                                        27      
    Dolphin /GT.Kunjungan  Rp                                        27      
4  Tunda            
  <= 3500 GT       
    Tetap    Rp                              794.860   $             239,83  1 
    Variabel    Rp                                           3   $                      -    1 
  3500 8000 GT       
    Tetap    Rp                          1.080.090   $             527,83  0 
    Variabel    Rp                                           3   $                      -    0 
  8001 14000 GT       
    Tetap    Rp                          1.583.450   $             794,43  0 
    Variabel    Rp                                           3   $                      -    0 
  14001 18000 GT       
    Tetap    Rp                          2.118.270   $         1.073,93  0 
    Variabel    Rp                                           3   $                      -    0 
  18001 26000 GT       
    Tetap    Rp                          2.851.230   $         1.653,35  0 
    Variabel    Rp                                           3   $                      -    0 
  26001 40000 GT       
    Tetap    Rp                          3.110.250   $         1.677,00  0 
    Variabel    Rp                                           3   $                      -    0 
  40001 75000 GT       
    Tetap    Rp                          3.511.750   $         1.813,53  0 
    Variabel    Rp                                           3   $                      -    0 
  >= 75000 GT       
    Tetap    Rp                          4.207.280   $         2.337,05  0 
    Variabel    Rp                                           3   $                      -    0 
 
Pelabuhan Khusus PTPN V 
No.  Jasa Pelayanan Kepelabuhan  per Tarif (Kapal Dalam Negeri) Tarif (Kapal Luar Negeri) 
  
1 Labuh Niaga /GT.Kunjungan  Rp                          66      
    Non Niaga /GT.Kunjungan  Rp                          33      
    Rakyat /GT.Kunjungan  Rp                                        60      
    Kegiatan Tetap /GT.Kunjungan  Rp                                        60      
2  Pandu  In Out Perairan /GT.Kunjungan  Rp                                        58      
    Geser Dalam Perairan /GT.Kunjungan  Rp                                        58      
    In Out Shift Luar Perairan /GT.Kunjungan  Rp                                        58      
3  Tambat  Beton /GT.Kunjungan  Rp                                        54      
    Besi/Kayu /GT.Kunjungan  Rp                                        54      
    Pinggiran /GT.Kunjungan  Rp                                        17      
    Pelampung /GT.Kunjungan  Rp                                        27      
    Dolphin /GT.Kunjungan  Rp                                        27      
4  Tunda            
  <= 3500 GT       
    Tetap    Rp                              794.860   $             239,83  1 
    Variabel    Rp                                           3   $                      -    1 
  3500 8000 GT       
    Tetap    Rp                          1.080.090   $             527,83  0 
    Variabel    Rp                                           3   $                      -    0 
  8001 14000 GT       
    Tetap    Rp                          1.583.450   $             794,43  0 
    Variabel    Rp                                           3   $                      -    0 
  14001 18000 GT       
    Tetap    Rp                          2.118.270   $         1.073,93  0 
    Variabel    Rp                                           3   $                      -    0 
  18001 26000 GT       
    Tetap    Rp                          2.851.230   $         1.653,35  0 
    Variabel    Rp                                           3   $                      -    0 
  26001 40000 GT       
    Tetap    Rp                          3.110.250   $         1.677,00  0 
    Variabel    Rp                                           3   $                      -    0 
  40001 75000 GT       
    Tetap    Rp                          3.511.750   $         1.813,53  0 
    Variabel    Rp                                           3   $                      -    0 
  >= 75000 GT       
    Tetap    Rp                          4.207.280   $         2.337,05  0 
    Variabel    Rp                                           3   $                      -    0 
 
Pelabuhan Khusus PTPN V 
No.  Jasa Pelayanan Kepelabuhan  per Tarif (Kapal Dalam Negeri) Tarif (Kapal Luar Negeri) 
  
1 Labuh Niaga /GT.Kunjungan  Rp                          66      
    Non Niaga /GT.Kunjungan  Rp                          33      
    Rakyat /GT.Kunjungan  Rp                                        60      
    Kegiatan Tetap /GT.Kunjungan  Rp                                        60      
2  Pandu  In Out Perairan /GT.Kunjungan  Rp                                        58      
    Geser Dalam Perairan /GT.Kunjungan  Rp                                        58      
    In Out Shift Luar Perairan /GT.Kunjungan  Rp                                        58      
3  Tambat  Beton /GT.Kunjungan  Rp                                        54      
    Besi/Kayu /GT.Kunjungan  Rp                                        54      
    Pinggiran /GT.Kunjungan  Rp                                        17      
    Pelampung /GT.Kunjungan  Rp                                        27      
    Dolphin /GT.Kunjungan  Rp                                        27      
4  Tunda            
  <= 3500 GT       
    Tetap    Rp                              794.860   $             239,83  1 
    Variabel    Rp                                           3   $                      -    1 
  3500 8000 GT       
    Tetap    Rp                          1.080.090   $             527,83  0 
    Variabel    Rp                                           3   $                      -    0 
  8001 14000 GT       
    Tetap    Rp                          1.583.450   $             794,43  0 
    Variabel    Rp                                           3   $                      -    0 
  14001 18000 GT       
    Tetap    Rp                          2.118.270   $         1.073,93  0 
    Variabel    Rp                                           3   $                      -    0 
  18001 26000 GT       
    Tetap    Rp                          2.851.230   $         1.653,35  0 
    Variabel    Rp                                           3   $                      -    0 
  26001 40000 GT       
    Tetap    Rp                          3.110.250   $         1.677,00  0 
    Variabel    Rp                                           3   $                      -    0 
  40001 75000 GT       
    Tetap    Rp                          3.511.750   $         1.813,53  0 
    Variabel    Rp                                           3   $                      -    0 
  >= 75000 GT       
    Tetap    Rp                          4.207.280   $         2.337,05  0 
    Variabel    Rp                                           3   $                      -    0 
 
 
 TOTAL COST 
Time Charter Cost SPOB                   
DWT - TCH = 0,0494 x + 87,116 =  Rp                  834.698.700  
Voyage Cost                   
BBM ME Fuel Oil           =  Rp               1.983.441.639  
                    
  AE Fuel Oil           =  Rp               2.021.994.404  
                    
                   
Port Cost               =  Rp                             69.764.264  
              Total Cost / Tahun    Rp                       4.909.899.007  
 
TOTAL COST 
Time Charter Cost SPOB                   
DWT - TCH = 0,0526 x + 203,24 =   Rp                1.435.648.500 
                    
BBM ME Fuel Oil           =  Rp                Rp1.709.724.507 
                    
  AE Fuel Oil           =  Rp                Rp2.181.278.331 
                    
Sewa Kontainer                  Rp                     4.308.750.059 
Port Cost               =   Rp                          77.252.238 
              Total Cost / Tahun     Rp                     9.712.653.634 
 
TOTAL COST 
Time Charter Cost SPOB                   
DWT - TCH = 2,1954 x - 909,34 =   Rp                       9.245.812.950 
Voyage Cost                   
BBM ME Fuel Oil           =   Rp                          3.281.531.647 
                    
  AE Fuel Oil           =   Rp                        2.845.145.649 
                    
Sewa Kontainer                  Rp                           4.243.755.603 
Port Cost               =   Rp                        101.331.095 
              Total Cost / Tahun     Rp                    19.717.576.943 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
 
LAMPIRAN 2. DATA KAPAL UNTUK MENCARI 
BATASAN PERBANDINGAN UKURAN UTAMA 
KAPAL 
 
 
 
 
 
 
 
 
 No Nama Kapal DWT Lpp B H T L/B L/H L/T B/H B/T T/H 
1 HAI HONG NO.79 2421 58,56 17,07 3,66 2,972 3,43 16,00 19,70 4,66 5,74 0,81 
2 PERSADA XXVII 3500 84,29 15 4,8 4 5,62 17,56 21,07 3,13 3,75 0,83 
3 SEROJA III 3500 83,36 15,6 4,4 3,91 5,34 18,95 21,32 3,55 3,99 0,89 
4 SEROJA V 3500 83,36 13 5,2 3,92 6,41 16,03 21,27 2,50 3,32 0,75 
5 SEROJA VII 3500 84,29 15 4,8 4,5 5,62 17,56 18,73 3,13 3,33 0,94 
6 SRIKANDI 516 3200 85,7 15 4,8 2,6 5,71 17,85 32,96 3,13 5,77 0,54 
7 SRIKANDI 518 3200 83,54 15 4,8 4 5,57 17,40 20,89 3,13 3,75 0,83 
8 
TIRTA SAMUDRA 
XIX 3000 83,16 10 4,6 3,6 
8,32 18,08 23,10 2,17 2,78 
0,78 
9 MARU TRANS I 4900 83,1 15 5,4 4,2 5,54 15,39 19,79 2,78 3,57 0,78 
10 JELITA NADIA 5391 71,85 18 5,4 4,05 3,99 13,31 17,74 3,33 4,44 0,75 
11 OIL BARGE 3860 79 21,33 5,48 4,5 3,70 14,42 17,56 3,89 4,74 0,82 
12 JEANITA 5391 71,85 18 5,4 4,05 3,99 13,31 17,74 3,33 4,44 0,75 
13 KENCANA 3 2500 76,2 17,06 4,87 3,95 4,47 15,65 19,29 3,50 4,32 0,81 
14 
SEAHORSE 
TRADER 2965 69,49 16,48 3,96 3,15 
4,22 17,55 22,06 4,16 5,23 
0,80 
15 SAMARA 2500 74,5 15,24 3,8 3,1 4,89 19,61 24,03 4,01 4,92 0,82 
16 SEROJA X 4175 84,66 15 5,34 4,53 5,64 15,85 18,69 2,81 3,31 0,85 
17 SEROJA XIII 4175 84,66 15 5,34 4,53 5,64 15,85 18,69 2,81 3,31 0,85 
18 SD OCEANSPRAY 1444 42,5 15 4,2 3,2 2,83 10,12 13,28 3,57 4,69 0,76 
19 
SPOB 
BOJONEGORO VII 500 41 8,5 2,6 2 
4,82 15,77 20,50 3,27 4,25 
0,77 
20 PETRO OCEAN VI 900 48 10,8 3,8 3 4,44 12,63 16,00 2,84 3,60 0,79 
21 
SPOB GRAHA 
TIGA 1200 54 10,8 5,75 4,6 
5,00 9,39 11,74 1,88 2,35 
0,80 
22 
OCEAN BRAVE 
20517 2448 58,53 17,07 4,27 3,332 
3,43 13,71 17,57 4,00 5,12 
0,78 
23 PRIMA 2055 2653 58,51 17,07 4,27 3,324 3,43 13,70 17,60 4,00 5,14 0,78 
24 COASTWAY 2027 2653 58,51 17,07 4,27 3,324 3,43 13,70 17,60 4,00 5,14 0,78 
25 BINTANG LIBRA 3500 70,2 15,5 6,5 4,58 4,53 10,80 15,33 2,38 3,38 0,70 
26 RTC 330 2267 69,18 13,1 4,57 4,54 5,28 15,14 15,24 2,87 2,89 0,99 
27 N/A 3200 84,6 15 4,5 3,8 5,64 18,80 22,26 3,33 3,95 0,84 
28 PETRO OCEAN VI 900 48 10,8 3,8 3 4,44 12,63 16,00 2,84 3,60 0,79 
29 IRVIN DOLPHIN 2134 59,14 15,24 3,97 3,01 3,88 14,90 19,65 3,84 5,06 0,76 
30 LUCINDA 3000 84,29 15 4,8 1,2 5,62 17,56 70,24 3,13 12,50 0,25 
31 MELISA 1 2000 75,5 14,75 4,2 3,15 5,12 17,98 23,97 3,51 4,68 0,75 
32 
TIRTA SAMUDRA 
XXIII 3000 83 15,6 4,4 3,6 
5,32 18,86 23,06 3,55 4,33 
0,82 
33 SEROJA IV 3500 83,36 15,6 5,2 3,92 5,34 16,03 21,27 3,00 3,98 0,75 
34 MARU TRANS I 4900 83,1 15 5,4 4,2 5,54 15,39 19,79 2,78 3,57 0,78 
35 PERSADA XXVII 3500 84,29 15 4,8 4 5,62 17,56 21,07 3,13 3,75 0,83 
36 SAMARA 2500 74,5 15,24 3,8 3,1 4,89 19,61 24,03 4,01 4,92 0,82 
No Nama Kapal DWT Lpp B H T L/B L/H L/T B/H B/T T/H 
37 LUCINDA 3000 84,29 15 4,5 3,21 5,62 18,73 26,26 3,33 4,67 0,71 
38 SEROJA V 3500 83,36 13 5,2 3,92 6,41 16,03 21,27 2,50 3,32 0,75 
39 SEROJA VII 3500 84,29 15 4,8 4,5 5,62 17,56 18,73 3,13 3,33 0,94 
40 
TIRTA SAMUDRA 
XVIII 3000 83,16 15 4,6 3,7 
5,54 18,08 22,48 3,26 4,05 
0,80 
41 SEROJA I 3100 83,16 15,6 4,14 3,7 5,33 20,09 22,48 3,77 4,22 0,89 
42 SEROJA II 3500 83,36 15,6 4,4 3,91 5,34 18,95 21,32 3,55 3,99 0,89 
43 
TIRTA SAMUDRA 
XX 3000 85,12 15 4,6 3,6 
5,67 18,50 23,64 3,26 4,17 
0,78 
44 SRIKANDI 518 3200 83,54 15 4,8 4 5,57 17,40 20,89 3,13 3,75 0,83 
45 PETRO OCEAN VI 900 48 10,8 3,8 3 4,44 12,63 16,00 2,84 3,60 0,79 
46 
TIRTA SAMUDRA 
IX 2800 83 15,6 4,4 3,7 
5,32 18,86 22,43 3,55 4,22 
0,84 
47 
SPOB 
BOJONEGORO VII 500 41 8,5 2,6 2 
4,82 15,77 20,50 3,27 4,25 
0,77 
48 
TIRTA SAMUDRA 
XXI 3000 83 15 4,4 3,6 
5,53 18,86 23,06 3,41 4,17 
0,82 
49 
TIRTA SAMUDRA 
XXV 3000 85 15,6 4,6 3,6 
5,45 18,48 23,61 3,39 4,33 
0,78 
50 KENCANA 3 2500 76,2 17,06 4,87 3,95 4,47 15,65 19,29 3,50 4,32 0,81 
51 
TIRTA SAMUDRA 
XXII 3000 85,12 15,6 4,6 3,7 
5,46 18,50 23,01 3,39 4,22 
0,80 
52 MELISA 1 2000 75,5 14,75 4,2 3,15 5,12 17,98 23,97 3,51 4,68 0,75 
53 SAMARA 2500 74,5 15,24 3,8 3,1 4,89 19,61 24,03 4,01 4,92 0,82 
54 EVER MERCURY 1892 52,67 17,04 3,66 3,042 3,09 14,39 17,31 4,66 5,60 0,83 
55 DANUM 22 2987 62,91 18,29 4,6 3,6 3,44 13,68 17,48 3,98 5,08 0,78 
56 PETRO OCEAN VI 900 48 10,8 3,8 3 4,44 12,63 16,00 2,84 3,60 0,79 
57 
TIRTA SAMUDRA 
XIX 3000 83,16 10 5,4 4,05 
8,32 15,40 20,53 1,85 2,47 
0,75 
58 JELITA NADIA 5391 71,85 18 4,27 3,522 3,99 16,83 20,40 4,22 5,11 0,82 
59 EVER GROWTH 2873 66,88 18 4,27 3,324 3,72 15,66 20,12 4,22 5,42 0,78 
60 SRIKANDI 514 3200 83,54 15 4,8 1,2 5,57 17,40 69,62 3,13 12,50 0,25 
61 SRIKANDI 516 3200 85,7 15 4,8 2 5,71 17,85 42,85 3,13 7,50 0,42 
62 BINTANG LIBRA 3035 70,21 14,51 4,8 2,6 4,84 14,63 27,00 3,02 5,58 0,54 
63 HAI HONG NO.73 2281 52,67 17,07 6,51 4,6 3,09 8,09 11,45 2,62 3,71 0,71 
64 HAI HONG NO.79 2421 58,56 17,07 4,66 3,042 3,43 12,57 19,25 3,66 5,61 0,65 
65 PASIFIC SUN 7870 106 18,2 3,66 2,972 5,82 28,96 35,67 4,97 6,12 0,81 
66 
OCEAN BRAVE 
20517 2448 58,53 17,07 8,1 7,764 
3,43 7,23 7,54 2,11 2,20 
0,96 
67 
OCEAN BRAVE 
20517 2448 58,53 17,07 3,66 3,042 
3,43 15,99 19,24 4,66 5,61 
0,83 
68 PETRO OCEAN VI 900 48 10,8 4,27 3,332 4,44 11,24 14,41 2,53 3,24 0,78 
69 MELISA 1 2000 75,5 14,75 4,2 3,15 5,12 17,98 23,97 3,51 4,68 0,75 
70 SEROJA III 3500 83,36 15,6 4,4 3,91 5,34 18,95 21,32 3,55 3,99 0,89 
No Nama Kapal DWT Lpp B H T L/B L/H L/T B/H B/T T/H 
71 Ever carrier 2026 52,67 17,07 3,66 2,95 3,09 14,39 17,88 4,66 5,79 0,80 
72 Ever Echo 2076 52,67 17,07 3,66 2,94 3,09 14,39 17,90 4,66 5,80 0,80 
73 Coastway 1805C 2166 52,61 15,20 4,50 3,50 3,46 11,69 15,04 3,38 4,35 0,78 
74 Coastway 1907C 2281 55,59 15,24 4,27 3,46 3,65 13,02 16,05 3,57 4,40 0,81 
75 Haiheng 79 2421 58,56 17,07 3,66 2,972 3,43 16,00 19,70 4,66 5,74 0,81 
76 
Oceanbrave 
20517 2448 58,52 17,07 4,27 3,33 
3,43 13,70 17,56 4,00 5,12 
0,78 
77 
Oceanbrave 
20516 2443 58,53 17,07 4,27 3,32 
3,43 13,71 17,63 4,00 5,14 
0,78 
78 Kencana 3 2500 76,2 17,06 4,87 3,95 4,47 15,65 19,29 3,50 4,32 0,81 
79 Samara 2500 74,5 15,24 3,8 3,1 4,89 19,61 24,03 4,01 4,92 0,82 
80 Ever Growth 2873 66,8 18 4,5 3,21 3,71 14,84 20,81 4,00 5,61 0,71 
81 Prima 2055 2653 58,51 17,07 4,27 3,32 3,43 13,70 17,62 4,00 5,14 0,78 
82 Danum 22 2987 62,91 18,29 4,27 3,522 3,44 14,73 17,86 4,28 5,19 0,82 
83 
Tirta Samudra 
XXII 
3000 
85,12 15,6 4,6 3,7 
5,46 18,50 23,01 3,39 4,22 
0,80 
84 
Tirta Samudra 
XVIII 
3000 
83,16 15 4,6 3,7 
5,54 18,08 22,48 3,26 4,05 
0,80 
85 Lucinda 3000 84,29 16 4,8 4,51 5,27 17,56 18,69 3,33 3,55 0,94 
86 Tirta Samudra XIX 3000 83,16 15,6 4,4 3,7 5,33 18,90 22,48 3,55 4,22 0,84 
87 Bintang Libra 3035 70,2 14,5 6,5 4,58 4,84 10,80 15,33 2,23 3,17 0,70 
88 Seroja I 3100 83,16 15,6 4,14 3,7 5,33 20,09 22,48 3,77 4,22 0,89 
89 Srikandi 518 3200 83,54 15 4,8 4 5,57 17,40 20,89 3,13 3,75 0,83 
90 Santiago 3400 76,4 17,2 5,9 4,5 4,44 12,95 16,98 2,92 3,82 0,76 
91 Conception 3400 76,4 17,2 5,85 3,6 4,44 13,06 21,22 2,94 4,78 0,62 
92 Santiago 3400 76,4 17,2 5,9 4,5 4,44 12,95 16,98 2,92 3,82 0,76 
93 Victoria 3400 76,4 17,2 5,85 4,5 4,44 13,06 16,98 2,94 3,82 0,77 
94 Trinidad 3400 76,4 17,2 5,9 4,5 4,44 12,95 16,98 2,92 3,82 0,76 
95 Seroja II 3500 83,36 15,6 4,4 3,91 5,34 18,95 21,32 3,55 3,99 0,89 
96 Seroja V 3500 83,36 13 5,2 3,92 6,41 16,03 21,27 2,50 3,32 0,75 
97 Seroja VII 3500 84,29 15 4,8 4,5 5,62 17,56 18,73 3,13 3,33 0,94 
98 Persada XXVII 3500 84,29 15,00 4,80 4,00 5,62 17,56 21,07 3,13 3,75 0,83 
99 AS-SPOB-88-NB 3500 83,54 15 4,8 4 5,57 17,40 20,89 3,13 3,75 0,83 
100 Ever Giant 3657 67,34 17,07 4,57 3,711 3,94 14,74 18,15 3,74 4,60 0,81 
101 Seroja X 4175 84,66 15 5,34 4,53 5,64 15,85 18,69 2,81 3,31 0,85 
102 Juneyao Maru 3 4900 83,1 15 5,4 4,2 5,54 15,39 19,79 2,78 3,57 0,78 
103 Pagaddar 4580 85,3 16,8 5,4 5 5,08 15,80 17,06 3,11 3,36 0,93 
104 Sloeber 4580 85,3 16,8 5,4 5 5,08 15,80 17,06 3,11 3,36 0,93 
105 Jan Blanken 5097 88,45 18 5,9 5,1 4,91 14,99 17,34 3,05 3,53 0,86 
106 Lintas XVII 5389 86,78 24 5,5 3,9 3,62 15,78 22,25 4,36 6,15 0,71 
107 Jelita Nadia 5391 71,85 18 5,4 4,05 3,99 13,31 17,74 3,33 4,44 0,75 
108 Jeanita 5391 71,85 18 5,4 4,05 3,99 13,31 17,74 3,33 4,44 0,75 
109 
Atmaniwedhana 
88 6143 81,65 21,95 6,1 4,75 
3,72 13,39 17,19 3,60 4,62 
0,78 
No Nama Kapal DWT Lpp B H T L/B L/H L/T B/H B/T T/H 
110 Tran Dai Nghia 6310 92 19,4 6,3 5,85 4,74 14,60 15,73 3,08 3,32 0,93 
111 Toll SPB 3213 7675 95,34 24,38 6,09 4,60 3,91 15,66 20,73 4,00 5,30 0,76 
112 Pacific Sun 7870 113,7 18,20 8,10 6,76 6,25 14,04 16,81 2,25 2,69 0,84 
     Nilai Maksimal = 8,32 28,96 70,24 4,97 12,50 0,99 
      Nilai Minimal = 2,83 7,23 7,54 1,85 2,20 0,25 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
LAMPIRAN 3. INVESTASI DERMAGA PELABUHAN 
 
 
 
 
 
Lampiran 3.1 Perhitungan Biaya Dermaga Tanah Putih 
 
KOLAM DERMAGA (BASIN)
1 Kedalaman Nominal Kolam Dermaga
D = 1,1 x Draft Max. Kapal
D = -4,62 meter
D = -4,62 meter = -6 m LWS
Jadi draft maksimum kapal = -6,00 meter
draft kapal = -4,2 meter
2 Panjang Kolam Dermaga
P = 1,25 x LOA meter
P = 78,125 meter
P = 79 meter
2 Lebar Kolam Dermaga
L = 1,25 x B meter
L = 16,45 meter
L = 17 meter
3 Luas Kolam Pelabuhan
A = P x L meter^2
A = 1343 meter^2
DERMAGA
1 Panjang Dermaga
Lp = (n x LOA) +( (n-1) x 15) + (2 x 25) meter
112,5 meter
3 Lebar Dermaga
Lebar tepi dermaga + acces = 10 meter
Lebar pompa = 5 meter
= 15 meter
4 Kedalaman Dermaga -6 meter
BOLEH
DERMAGA TANAH PUTIH
 Harga Material 
Jenis Material Satuan Harga Total (Rp) 
Pasir Cor m³             232.100,00  
Sirtu m³             156.000,00  
Batu Krikil Beton m³             238.500,00  
Semen PC 50 Kg sak               66.000,00  
Kawat Bendrat kg               20.000,00  
Besi Tulangan kg               21.000,00  
Tiang Pancang Batang             142.900,00  
Pelat Baja kg               25.000,00  
Papan Plywood 12 mm lembar               93.600,00  
Kayu Meranti m³         3.200.000,00  
Fender Buah       60.000.000,00  
Besi Tuang Boulder Buah       24.000.000,00  
 
Harga Upah 
Jenis Material Satuan Harga Total (Rp) 
Mandor org/hari             120.000,00  
Pembantu Tukang org/hari               99.000,00  
Kepala Tukang org/hari             110.000,00  
Tukang org/hari             105.000,00  
Operator org/hari             150.000,00  
Pembantu Operator org/hari             120.000,00  
Sopir org/hari             105.000,00  
Harga Upah 
Jenis Material Satuan Harga Total (Rp) 
Penyelam org/hari             120.000,00  
Tukang Las org/hari             120.000,00  
 
No Pembangunan Dermaga satuan Jumlah 
1 panjang dermaga m 112,5 
2 lebar dermaga yang direncanakan m 15 
3  estimasi kedalaman perairan  m 6 
4 Volume pembangunan beton m³ 10125 
5 tiang pancang yang dibutuhkan buah 38 
6 estimasi penyelesaian dermaga hari 60 
 
Harga Sewa Peralatan 
Jenis Material Satuan Harga (Rp) 
Pile-Driver Barge jam         522.000,00  
Ponton 1000 ton jam         136.000,00  
Crawler Crane 25 ton jam         222.000,00  
Sewa Dump Truk 5 Ton jam           66.100,00  
Anchor Boat jam         287.000,00  
Work Boat jam           47.000,00  
Generator 150 kVA jam           84.000,00  
Sewa Hammer Tiang Pancang jam         188.100,00  
 
 No. Uraian Koefisien satuan Harga Satuan (Rp) Jumlah (Rp)
1 1 m³ Beton K - 300
Bahan : 
Semen PC 40 Kg 10,325 zak 63.000,00Rp        650.475,00Rp           
Pasir Cor/Beton 0,426 m³ 232.100,00Rp      98.787,56Rp             
Batu Pecah Mesin 1/2 cm 0,537 m³ 466.000,00Rp      250.413,68Rp           
Air Kerja 215 liter 27,00Rp               5.805,00Rp               
Jumlah (m³) 1.005.481,25Rp        
Upah : 
Mandor 0,083 Orang / hari 120.000,00Rp      9.960,00Rp               
Kepala Tukang 0,028 Orang / hari 110.000,00Rp      3.080,00Rp               
Tukang 0,275 Orang / hari 105.000,00Rp      28.875,00Rp             
Pembantu Tukang 1,65 Orang / hari 99.000,00Rp        163.350,00Rp           
Jumlah 205.265,00Rp           
Nilai HSPK 1.210.746,25Rp        10.192.813.523,17Rp  
2 Bekisting
Bahan : 
Paku Triplek/Eternit 0,4 kg 22.000,00Rp        8.800,00Rp               
Plywood Uk .122x244x9 mm 0,35 lembar 93.600,00Rp        32.760,00Rp             
Kayu Kamper Balok 4/6, 5/7 0,015 lembar 6.400.000,00Rp   96.000,00Rp             
Kayu Meranti Bekisting 0,04 m³ 3.200.000,00Rp   128.000,00Rp           
Minyak Bekisting 0,2 liter 28.300,00Rp        5.660,00Rp               
Jumlah 271.220,00Rp           
Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp      3.960,00Rp               
Kepala Tukang 0,033 Orang / hari 110.000,00Rp      3.630,00Rp               
Tukang 0,33 Orang / hari 105.000,00Rp      34.650,00Rp             
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp        65.340,00Rp             
Jumlah 107.580,00Rp           
Nilai HSPK 378.800,00Rp           464.138.550,00Rp       
10.180.497.623,17Rp  
a
b 12.315.900,00Rp         
a
457.683.750,00Rp       
b 6.454.800,00Rp           
 3 Saluran Beton Precast ( fabrikasi ) Penurunan dan Pemasangan
Bahan : 
U Gutter U1000/1000-2400 (K 350 ; Besi 130 Kg) (Fabrikasi) 0,417 Buah 2.719.200,00Rp   1.133.000,00Rp        
Cover 1000x1000x2400 (K 350 ; Besi 160 Kg) (Fabrikasi) 0,417 Buah 2.719.200,00Rp   1.133.000,00Rp        
Crane 30 ton - Min 8 Jam ( Mob/Demob/operator/BBM) 0,174 jam 139.800,00Rp      24.270,83Rp             
Jumlah (m) 2.290.270,83Rp        
Upah : 
Mandor 0,004 Orang / hari 120.000,00Rp      457,14Rp                  
Pembantu Tukang 0,038 Orang / hari 99.000,00Rp        3.771,43Rp               
Operator Alat Konstruksi (Excavator) 0,174 Orang / hari 120.000,00Rp      20.833,33Rp             
Jumlah 25.061,90Rp             
Nilai HSPK 2.315.332,74Rp        88.534.005,96Rp         
4 1 M3 Beton Bertulang Balok Fender
Bahan : 
Beton 1 m³ 489.700,00Rp      489.700,00Rp           
Besi Beton 30,48 kg 9.482,50Rp          289.026,60Rp           
Bekisting 3 m² 118.450,00Rp      355.350,00Rp           
Peralatan 1 set 42.000,00Rp        42.000,00Rp             
Jumlah 1.176.076,60Rp        
Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp      3.960,00Rp               
Tukang 0,33 Orang / hari 105.000,00Rp      34.650,00Rp             
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp        65.340,00Rp             
Jumlah 103.950,00Rp           
Nilai HSPK 1.280.026,60Rp        17.703.746,85Rp         
5 Beton Bertulang Pengisi Tiang Pancang
Bahan : 
Beton 1 m³ 489.700,00Rp      489.700,00Rp           
Besi Beton 289,3 kg 9.482,50Rp          2.743.287,25Rp        
Jumlah 3.232.987,25Rp        
a
87.030.291,67Rp         
b 1.503.714,29Rp           
a
11.466.746,85Rp         
b 6.237.000,00Rp           
a
3.232.987,25Rp           
 Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp      3.960,00Rp               
Tukang 0,33 Orang / hari 105.000,00Rp      34.650,00Rp             
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp        65.340,00Rp             
Jumlah 103.950,00Rp           
Nilai HSPK 3.336.937,25Rp        9.469.987,25Rp           
6 Pengadaan 1 Tiang d = 60 cm 6936 kg 3.600,00Rp          24.969.600,00Rp      948.844.800,00Rp       
7 Pemancangan Tiang Tegak Tiang Pancang
Alat : 
Pile-Driver Barge 8 jam 522.000,00Rp      4.176.000,00Rp        
Ponton 1000 ton 8 jam 136.000,00Rp      1.088.000,00Rp        
Work Boat 8 jam 47.000,00Rp        376.000,00Rp           
Generator 150 kVA 8 jam 84.000,00Rp        672.000,00Rp           
Alat Bantu 1 360.000,00Rp      360.000,00Rp           
Jumlah 6.672.000,00Rp        
Upah : 
Mandor 6 Orang / hari 120.000,00Rp      720.000,00Rp           
Tukang 1 Orang / hari 105.000,00Rp      105.000,00Rp           
Operator 5 Orang / hari 150.000,00Rp      750.000,00Rp           
Pembantu Operator 5 Orang / hari 120.000,00Rp      600.000,00Rp           
Penyelam 3 Orang / hari 120.000,00Rp      360.000,00Rp           
Jumlah 2.535.000,00Rp        
Nilai HSPK 9.207.000,00Rp        405.636.000,00Rp       
8 Pengangkatan Tiang Pancang
Alat : 
Crawler Crane 25 ton 0,2 jam 222.000,00Rp      44.400,00Rp             
Ponton 1000 ton 0,5 jam 136.000,00Rp      68.000,00Rp             
Anchor Boat 0,2 jam 287.000,00Rp      57.400,00Rp             
Work Boat 0,1 jam 47.000,00Rp        4.700,00Rp               
Sewa Dump Truk 5 Ton 0,2 jam 66.100,00Rp        13.220,00Rp             
Alat Bantu 1 Unit 12.000,00Rp        12.000,00Rp             
Jumlah 199.720,00Rp           
b 6.237.000,00Rp           
a 253.536.000,00Rp       
b 152.100.000,00Rp       
a
60.714.880,00Rp         
 Upah : 
Mandor 1 Orang / hari 120.000,00Rp      120.000,00Rp           
Operator 1 Orang / hari 150.000,00Rp      150.000,00Rp           
Pembantu Operator 1 Orang / hari 120.000,00Rp      120.000,00Rp           
Sopir 1 Orang / hari 105.000,00Rp      105.000,00Rp           
Jumlah 495.000,00Rp           
Nilai HSPK 694.720,00Rp           90.414.880,00Rp         
9 Pembuatan 1 Buah Sepatu Tiang
Alat : 
Pelat Baja 100 kg 7.350,00Rp          735.000,00Rp           
Jumlah 735.000,00Rp           
Upah : 
Mandor 1 Orang / hari 120.000,00Rp      120.000,00Rp           
Tukang 0,45 Orang / hari 105.000,00Rp      47.250,00Rp             
Tukang Las 1 Orang / hari 120.000,00Rp      120.000,00Rp           
Peralatan 1 set 180.000,00Rp      180.000,00Rp           
Jumlah 467.250,00Rp           
Nilai HSPK 1.202.250,00Rp        55.965.000,00Rp         
10 Selimut Beton
Bahan : 
Beton 1 m³ 489.700,00Rp      489.700,00Rp           
Besi Beton 0,74 kg 9.482,50Rp          7.017,05Rp               
Bekisting 6,62 m² 118.450,00Rp      784.139,00Rp           
Peralatan 1 set 42.000,00Rp        42.000,00Rp             
Jumlah 1.322.856,05Rp        
Upah : 
Mandor 0,083 Orang / hari 120.000,00Rp      9.960,00Rp               
Kepala Tukang 0,028 Orang / hari 110.000,00Rp      3.080,00Rp               
Tukang 0,275 Orang / hari 105.000,00Rp      28.875,00Rp             
Pembantu Tukang 1,65 Orang / hari 99.000,00Rp        163.350,00Rp           
Jumlah 205.265,00Rp           
Nilai HSPK 1.528.121,05Rp        161.137.205,63Rp       
b 29.700.000,00Rp         
a
27.930.000,00Rp         
b 28.035.000,00Rp         
a 148.821.305,63Rp       
b
12.315.900,00Rp         
 No. Uraian Jumlah (Rp) 
1 1 m³ Beton K - 300  Rp        10.192.813.523,17  
2 Bekisting  Rp              464.138.550,00  
3 Saluran Beton Precast ( fabrikasi ) Penurunan dan Pemasangan  Rp                88.534.005,96  
4 1 M3 Beton Bertulang Balok Fender  Rp                17.703.746,85  
5 Beton Bertulang Pengisi Tiang Pancang  Rp                  9.469.987,25  
6 Pengadaan 1 Tiang d = 60 cm  Rp              948.844.800,00  
7 Pemancangan Tiang Tegak Tiang Pancang  Rp              405.636.000,00  
8 Pengangkatan Tiang Pancang  Rp                90.414.880,00  
9 Pembuatan 1 Buah Sepatu Tiang  Rp                55.965.000,00  
10 Selimut Beton  Rp              161.137.205,63  
11 Pekerjaan Pelengkap  Rp          1.092.000.000,00  
Total  Rp        13.526.657.698,85  
 
 
 
 
 
 
 
 
11 Pekerjaan Pelengkap
Fender 13 buah 60.000.000,00Rp 780.000.000,00Rp    
Boulder 13 Buah 24.000.000,00Rp 312.000.000,00Rp    
TOTAL PEMBANGUNAN DERMAGA13.526.657.698,85Rp  
1.092.000.000,00Rp    
a
Lampiran 3.2 Perhitungan Biaya Dermaga Sei Pagar 
 
KOLAM DERMAGA (BASIN)
1 Kedalaman Nominal Kolam Dermaga
D = 1,1 x Draft Max. Kapal
D = -4,62 meter
D = -4,62 meter = -7,7 m LWS
Jadi draft maksimum kapal = -7,70 meter
draft kapal = -4,2 meter
2 Panjang Kolam Dermaga
P = 1,25 x LOA meter
P = 78,125 meter
P = 79 meter
2 Lebar Kolam Dermaga
L = 1,25 x B meter
L = 16,45 meter
L = 17 meter
3 Luas Kolam Pelabuhan
A = P x L meter^2
A = 1343 meter^2
DERMAGA
1 Panjang Dermaga
Lp = (n x LOA) +( (n-1) x 15) + (2 x 25) meter
112,5 meter
3 Lebar Dermaga
Lebar tepi dermaga + acces = 10 meter
Lebar pompa = 5 meter
= 15 meter
4 Kedalaman Dermaga -7,7 meter
BOLEH
DERMAGA SEI PAGAR
Harga Material 
Jenis Material Satuan Harga Total (Rp) 
Pasir Cor m³             232.100,00  
Sirtu m³             156.000,00  
Batu Krikil Beton m³             238.500,00  
Semen PC 50 Kg sak               66.000,00  
Kawat Bendrat kg               20.000,00  
Besi Tulangan kg               21.000,00  
Tiang Pancang Batang             142.900,00  
Pelat Baja kg               25.000,00  
Papan Plywood 12 mm lembar               93.600,00  
Kayu Meranti m³         3.200.000,00  
Fender Buah       60.000.000,00  
Besi Tuang Boulder Buah       24.000.000,00  
 
Harga Upah 
Jenis Material Satuan Harga Total (Rp) 
Mandor org/hari             120.000,00  
Pembantu Tukang org/hari               99.000,00  
Kepala Tukang org/hari             110.000,00  
Tukang org/hari             105.000,00  
Operator org/hari             150.000,00  
Pembantu Operator org/hari             120.000,00  
Sopir org/hari             105.000,00  
Harga Upah 
Jenis Material Satuan Harga Total (Rp) 
Penyelam org/hari             120.000,00  
Tukang Las org/hari             120.000,00  
 
No Pembangunan Dermaga satuan Jumlah 
1 panjang dermaga m 112,5 
2 lebar dermaga yang direncanakan m 15 
3  estimasi kedalaman perairan  m 7,7 
4 Volume pembangunan beton m³ 10125 
5 tiang pancang yang dibutuhkan buah 38 
6 estimasi penyelesaian dermaga hari 60 
 
Harga Sewa Peralatan 
Jenis Material Satuan Harga (Rp) 
Pile-Driver Barge jam         522.000,00  
Ponton 1000 ton jam         136.000,00  
Crawler Crane 25 ton jam         222.000,00  
Sewa Dump Truk 5 Ton jam           66.100,00  
Anchor Boat jam         287.000,00  
Work Boat jam           47.000,00  
Generator 150 kVA jam           84.000,00  
Sewa Hammer Tiang Pancang jam         188.100,00  
 
 No. Uraian Koefisien satuan Harga Satuan (Rp) Jumlah (Rp)
1 1 m³ Beton K - 300
Bahan : 
Semen PC 40 Kg 10,325 zak 63.000,00Rp                650.475,00Rp             
Pasir Cor/Beton 0,426 m³ 232.100,00Rp              98.787,56Rp               
Batu Pecah Mesin 1/2 cm 0,537 m³ 466.000,00Rp              250.413,68Rp             
Air Kerja 215 liter 27,00Rp                       5.805,00Rp                 
Jumlah (m³) 1.005.481,25Rp          
Upah : 
Mandor 0,083 Orang / hari 120.000,00Rp              9.960,00Rp                 
Kepala Tukang 0,028 Orang / hari 110.000,00Rp              3.080,00Rp                 
Tukang 0,275 Orang / hari 105.000,00Rp              28.875,00Rp               
Pembantu Tukang 1,65 Orang / hari 99.000,00Rp                163.350,00Rp             
Jumlah 205.265,00Rp             
Nilai HSPK 1.210.746,25Rp          13.077.287.849,73Rp  
2 Bekisting
Bahan : 
Paku Triplek/Eternit 0,4 kg 22.000,00Rp                8.800,00Rp                 
Plywood Uk .122x244x9 mm 0,35 lembar 93.600,00Rp                32.760,00Rp               
Kayu Kamper Balok 4/6, 5/7 0,015 lembar 6.400.000,00Rp           96.000,00Rp               
Kayu Meranti Bekisting 0,04 m³ 3.200.000,00Rp           128.000,00Rp             
Minyak Bekisting 0,2 liter 28.300,00Rp                5.660,00Rp                 
Jumlah 271.220,00Rp             
Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp              3.960,00Rp                 
Kepala Tukang 0,033 Orang / hari 110.000,00Rp              3.630,00Rp                 
Tukang 0,33 Orang / hari 105.000,00Rp              34.650,00Rp               
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp                65.340,00Rp               
Jumlah 107.580,00Rp             
Nilai HSPK 378.800,00Rp             464.138.550,00Rp       
b 12.315.900,00Rp         
a
457.683.750,00Rp       
b 6.454.800,00Rp           
13.064.971.949,73Rp  
a
 3 Saluran Beton Precast ( fabrikasi ) Penurunan dan Pemasangan
Bahan : 
U Gutter U1000/1000-2400 (K 350 ; Besi 130 Kg) (Fabrikasi) 0,417 Buah 2.719.200,00Rp           1.133.000,00Rp          
Cover 1000x1000x2400 (K 350 ; Besi 160 Kg) (Fabrikasi) 0,417 Buah 2.719.200,00Rp           1.133.000,00Rp          
Crane 30 ton - Min 8 Jam ( Mob/Demob/operator/BBM) 0,174 jam 139.800,00Rp              24.270,83Rp               
Jumlah (m) 2.290.270,83Rp          
Upah : 
Mandor 0,004 Orang / hari 120.000,00Rp              457,14Rp                    
Pembantu Tukang 0,038 Orang / hari 99.000,00Rp                3.771,43Rp                 
Operator Alat Konstruksi (Excavator) 0,174 Orang / hari 120.000,00Rp              20.833,33Rp               
Jumlah 25.061,90Rp               
Nilai HSPK 2.315.332,74Rp          88.534.005,96Rp         
4 1 M3 Beton Bertulang Balok Fender
Bahan : 
Beton 1 m³ 489.700,00Rp              489.700,00Rp             
Besi Beton 30,48 kg 9.482,50Rp                  289.026,60Rp             
Bekisting 3 m² 118.450,00Rp              355.350,00Rp             
Peralatan 1 set 42.000,00Rp                42.000,00Rp               
Jumlah 1.176.076,60Rp          
Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp              3.960,00Rp                 
Tukang 0,33 Orang / hari 105.000,00Rp              34.650,00Rp               
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp                65.340,00Rp               
Jumlah 103.950,00Rp             
Nilai HSPK 1.280.026,60Rp          17.703.746,85Rp         
5 Beton Bertulang Pengisi Tiang Pancang
Bahan : 
Beton 1 m³ 489.700,00Rp              489.700,00Rp             
Besi Beton 289,3 kg 9.482,50Rp                  2.743.287,25Rp          
Jumlah 3.232.987,25Rp          
b 6.237.000,00Rp           
a
3.232.987,25Rp           
a
87.030.291,67Rp         
b 1.503.714,29Rp           
a
11.466.746,85Rp         
 Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp              3.960,00Rp                 
Tukang 0,33 Orang / hari 105.000,00Rp              34.650,00Rp               
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp                65.340,00Rp               
Jumlah 103.950,00Rp             
Nilai HSPK 3.336.937,25Rp          9.469.987,25Rp           
6 Pengadaan 1 Tiang d = 60 cm 6936 kg 3.600,00Rp                  24.969.600,00Rp        948.844.800,00Rp       
7 Pemancangan Tiang Tegak Tiang Pancang
Alat : 
Pile-Driver Barge 8 jam 522.000,00Rp              4.176.000,00Rp          
Ponton 1000 ton 8 jam 136.000,00Rp              1.088.000,00Rp          
Work Boat 8 jam 47.000,00Rp                376.000,00Rp             
Generator 150 kVA 8 jam 84.000,00Rp                672.000,00Rp             
Alat Bantu 1 360.000,00Rp              360.000,00Rp             
Jumlah 6.672.000,00Rp          
Upah : 
Mandor 6 Orang / hari 120.000,00Rp              720.000,00Rp             
Tukang 1 Orang / hari 105.000,00Rp              105.000,00Rp             
Operator 5 Orang / hari 150.000,00Rp              750.000,00Rp             
Pembantu Operator 5 Orang / hari 120.000,00Rp              600.000,00Rp             
Penyelam 3 Orang / hari 120.000,00Rp              360.000,00Rp             
Jumlah 2.535.000,00Rp          
Nilai HSPK 9.207.000,00Rp          405.636.000,00Rp       
8 Pengangkatan Tiang Pancang
Alat : 
Crawler Crane 25 ton 0,2 jam 222.000,00Rp              44.400,00Rp               
Ponton 1000 ton 0,5 jam 136.000,00Rp              68.000,00Rp               
Anchor Boat 0,2 jam 287.000,00Rp              57.400,00Rp               
Work Boat 0,1 jam 47.000,00Rp                4.700,00Rp                 
Sewa Dump Truk 5 Ton 0,2 jam 66.100,00Rp                13.220,00Rp               
Alat Bantu 1 Unit 12.000,00Rp                12.000,00Rp               
Jumlah 199.720,00Rp             
a 253.536.000,00Rp       
b 152.100.000,00Rp       
a
60.714.880,00Rp         
b 6.237.000,00Rp           
 Upah : 
Mandor 1 Orang / hari 120.000,00Rp              120.000,00Rp             
Operator 1 Orang / hari 150.000,00Rp              150.000,00Rp             
Pembantu Operator 1 Orang / hari 120.000,00Rp              120.000,00Rp             
Sopir 1 Orang / hari 105.000,00Rp              105.000,00Rp             
Jumlah 495.000,00Rp             
Nilai HSPK 694.720,00Rp             90.414.880,00Rp         
9 Pembuatan 1 Buah Sepatu Tiang
Alat : 
Pelat Baja 100 kg 7.350,00Rp                  735.000,00Rp             
Jumlah 735.000,00Rp             
Upah : 
Mandor 1 Orang / hari 120.000,00Rp              120.000,00Rp             
Tukang 0,45 Orang / hari 105.000,00Rp              47.250,00Rp               
Tukang Las 1 Orang / hari 120.000,00Rp              120.000,00Rp             
Peralatan 1 set 180.000,00Rp              180.000,00Rp             
Jumlah 467.250,00Rp             
Nilai HSPK 1.202.250,00Rp          55.965.000,00Rp         
10 Selimut Beton
Bahan : 
Beton 1 m³ 489.700,00Rp              489.700,00Rp             
Besi Beton 0,74 kg 9.482,50Rp                  7.017,05Rp                 
Bekisting 6,62 m² 118.450,00Rp              784.139,00Rp             
Peralatan 1 set 42.000,00Rp                42.000,00Rp               
Jumlah 1.322.856,05Rp          
Upah : 
Mandor 0,083 Orang / hari 120.000,00Rp              9.960,00Rp                 
Kepala Tukang 0,028 Orang / hari 110.000,00Rp              3.080,00Rp                 
Tukang 0,275 Orang / hari 105.000,00Rp              28.875,00Rp               
Pembantu Tukang 1,65 Orang / hari 99.000,00Rp                163.350,00Rp             
Jumlah 205.265,00Rp             
Nilai HSPK 1.528.121,05Rp          161.137.205,63Rp       
a 148.821.305,63Rp       
b
12.315.900,00Rp         
b 29.700.000,00Rp         
a
27.930.000,00Rp         
b 28.035.000,00Rp         
 
No. Uraian Jumlah (Rp) 
1 1 m³ Beton K - 300  Rp        13.077.287.849,73  
2 Bekisting  Rp              464.138.550,00  
3 Saluran Beton Precast ( fabrikasi ) Penurunan dan Pemasangan  Rp                88.534.005,96  
4 1 M3 Beton Bertulang Balok Fender  Rp                17.703.746,85  
5 Beton Bertulang Pengisi Tiang Pancang  Rp                  9.469.987,25  
6 Pengadaan 1 Tiang d = 60 cm  Rp              948.844.800,00  
7 Pemancangan Tiang Tegak Tiang Pancang  Rp              405.636.000,00  
8 Pengangkatan Tiang Pancang  Rp                90.414.880,00  
9 Pembuatan 1 Buah Sepatu Tiang  Rp                55.965.000,00  
10 Selimut Beton  Rp              161.137.205,63  
11 Pekerjaan Pelengkap  Rp          1.092.000.000,00  
Total  Rp        16.411.132.025,42  
 
 
 
 
 
 
11 Pekerjaan Pelengkap
Fender 13 buah 60000000 780000000
Boulder 13 Buah 24000000 312000000
16.411.132.025,42Rp  TOTAL PEMBANGUNAN DERMAGA
1092000000
a
Lampiran 3.3 Perhitungan Biaya Dermaga Sei Buatan 
 
KOLAM DERMAGA (BASIN)
1 Kedalaman Nominal Kolam Dermaga
D = 1,1 x Draft Max. Kapal
D = -4,62 meter
D = -4,62 meter = -18 m LWS
Jadi draft maksimum kapal = -18,00 meter
draft kapal = -4,2 meter
2 Panjang Kolam Dermaga
P = 1,25 x LOA meter
P = 78,125 meter
P = 79 meter
2 Lebar Kolam Dermaga
L = 1,25 x B meter
L = 16,45 meter
L = 17 meter
3 Luas Kolam Pelabuhan
A = P x L meter^2
A = 1343 meter^2
DERMAGA
1 Panjang Dermaga
Lp = (n x LOA) +( (n-1) x 15) + (2 x 25) meter
190 meter
3 Lebar Dermaga
Lebar tepi dermaga + acces = 10 meter
Lebar pompa = 5 meter
= 15 meter
4 Kedalaman Dermaga -18 meter
BOLEH
DERMAGA SEI BUATAN
Harga Material 
Jenis Material Satuan Harga Total (Rp) 
Pasir Cor m³             232.100,00  
Sirtu m³             156.000,00  
Batu Krikil Beton m³             238.500,00  
Semen PC 50 Kg sak               66.000,00  
Kawat Bendrat kg               20.000,00  
Besi Tulangan kg               21.000,00  
Tiang Pancang Batang             142.900,00  
Pelat Baja kg               25.000,00  
Papan Plywood 12 mm lembar               93.600,00  
Kayu Meranti m³         3.200.000,00  
Fender Buah       60.000.000,00  
Besi Tuang Boulder Buah       24.000.000,00  
 
Harga Upah 
Jenis Material Satuan Harga Total (Rp) 
Mandor org/hari             120.000,00  
Pembantu Tukang org/hari               99.000,00  
Kepala Tukang org/hari             110.000,00  
Tukang org/hari             105.000,00  
Operator org/hari             150.000,00  
Pembantu Operator org/hari             120.000,00  
Sopir org/hari             105.000,00  
Harga Upah 
Jenis Material Satuan Harga Total (Rp) 
Penyelam org/hari             120.000,00  
Tukang Las org/hari             120.000,00  
 
No Pembangunan Dermaga satuan Jumlah 
1 panjang dermaga m 190 
2 lebar dermaga yang direncanakan m 15 
3  estimasi kedalaman perairan  m 18 
4 Volume pembangunan beton m³ 51300 
5 tiang pancang yang dibutuhkan buah 64 
6 estimasi penyelesaian dermaga hari 60 
 
Harga Sewa Peralatan 
Jenis Material Satuan Harga (Rp) 
Pile-Driver Barge jam         522.000,00  
Ponton 1000 ton jam         136.000,00  
Crawler Crane 25 ton jam         222.000,00  
Sewa Dump Truk 5 Ton jam           66.100,00  
Anchor Boat jam         287.000,00  
Work Boat jam           47.000,00  
Generator 150 kVA jam           84.000,00  
Sewa Hammer Tiang Pancang jam         188.100,00  
 
 No. Uraian Koefisien satuan Harga Satuan (Rp) Jumlah (Rp)
1 1 m³ Beton K - 300
Bahan : 
Semen PC 40 Kg 10,325 zak 63.000,00Rp              650.475,00Rp           
Pasir Cor/Beton 0,426 m³ 232.100,00Rp            98.787,56Rp             
Batu Pecah Mesin 1/2 cm 0,537 m³ 466.000,00Rp            250.413,68Rp           
Air Kerja 215 liter 27,00Rp                     5.805,00Rp               
Jumlah (m³) 1.005.481,25Rp        
Upah : 
Mandor 0,083 Orang / hari 120.000,00Rp            9.960,00Rp               
Kepala Tukang 0,028 Orang / hari 110.000,00Rp            3.080,00Rp               
Tukang 0,275 Orang / hari 105.000,00Rp            28.875,00Rp             
Pembantu Tukang 1,65 Orang / hari 99.000,00Rp              163.350,00Rp           
Jumlah 205.265,00Rp           
Nilai HSPK 1.210.746,25Rp        51.593.503.857,38Rp  
2 Bekisting
Bahan : 
Paku Triplek/Eternit 0,4 kg 22.000,00Rp              8.800,00Rp               
Plywood Uk .122x244x9 mm 0,35 lembar 93.600,00Rp              32.760,00Rp             
Kayu Kamper Balok 4/6, 5/7 0,015 lembar 6.400.000,00Rp         96.000,00Rp             
Kayu Meranti Bekisting 0,04 m³ 3.200.000,00Rp         128.000,00Rp           
Minyak Bekisting 0,2 liter 28.300,00Rp              5.660,00Rp               
Jumlah 271.220,00Rp           
Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp            3.960,00Rp               
Kepala Tukang 0,033 Orang / hari 110.000,00Rp            3.630,00Rp               
Tukang 0,33 Orang / hari 105.000,00Rp            34.650,00Rp             
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp              65.340,00Rp             
Jumlah 107.580,00Rp           
Nilai HSPK 378.800,00Rp           779.431.800,00Rp       
b 12.315.900,00Rp         
a
772.977.000,00Rp       
b 6.454.800,00Rp           
51.581.187.957,38Rp  
a
 3 Saluran Beton Precast ( fabrikasi ) Penurunan dan Pemasangan
Bahan : 
U Gutter U1000/1000-2400 (K 350 ; Besi 130 Kg) (Fabrikasi) 0,417 Buah 2.719.200,00Rp         1.133.000,00Rp        
Cover 1000x1000x2400 (K 350 ; Besi 160 Kg) (Fabrikasi) 0,417 Buah 2.719.200,00Rp         1.133.000,00Rp        
Crane 30 ton - Min 8 Jam ( Mob/Demob/operator/BBM) 0,174 jam 139.800,00Rp            24.270,83Rp             
Jumlah (m) 2.290.270,83Rp        
Upah : 
Mandor 0,004 Orang / hari 120.000,00Rp            457,14Rp                  
Pembantu Tukang 0,038 Orang / hari 99.000,00Rp              3.771,43Rp               
Operator Alat Konstruksi (Excavator) 0,174 Orang / hari 120.000,00Rp            20.833,33Rp             
Jumlah 25.061,90Rp             
Nilai HSPK 2.315.332,74Rp        148.081.047,63Rp       
4 1 M3 Beton Bertulang Balok Fender
Bahan : 
Beton 1 m³ 489.700,00Rp            489.700,00Rp           
Besi Beton 30,48 kg 9.482,50Rp                289.026,60Rp           
Bekisting 3 m² 118.450,00Rp            355.350,00Rp           
Peralatan 1 set 42.000,00Rp              42.000,00Rp             
Jumlah 1.176.076,60Rp        
Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp            3.960,00Rp               
Tukang 0,33 Orang / hari 105.000,00Rp            34.650,00Rp             
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp              65.340,00Rp             
Jumlah 103.950,00Rp           
Nilai HSPK 1.280.026,60Rp        17.703.746,85Rp         
5 Beton Bertulang Pengisi Tiang Pancang
Bahan : 
Beton 1 m³ 489.700,00Rp            489.700,00Rp           
Besi Beton 289,3 kg 9.482,50Rp                2.743.287,25Rp        
Jumlah 3.232.987,25Rp        
b 6.237.000,00Rp           
a
3.232.987,25Rp           
a
146.577.333,34Rp       
b 1.503.714,29Rp           
a
11.466.746,85Rp         
 Upah : 
Mandor 0,033 Orang / hari 120.000,00Rp            3.960,00Rp               
Tukang 0,33 Orang / hari 105.000,00Rp            34.650,00Rp             
Pembantu Tukang 0,66 Orang / hari 99.000,00Rp              65.340,00Rp             
Jumlah 103.950,00Rp           
Nilai HSPK 3.336.937,25Rp        9.469.987,25Rp           
6 Pengadaan 1 Tiang d = 60 cm 6936 kg 3.600,00Rp                24.969.600,00Rp      1.598.054.400,00Rp    
7 Pemancangan Tiang Tegak Tiang Pancang
Alat : 
Pile-Driver Barge 8 jam 522.000,00Rp            4.176.000,00Rp        
Ponton 1000 ton 8 jam 136.000,00Rp            1.088.000,00Rp        
Work Boat 8 jam 47.000,00Rp              376.000,00Rp           
Generator 150 kVA 8 jam 84.000,00Rp              672.000,00Rp           
Alat Bantu 1 360.000,00Rp            360.000,00Rp           
Jumlah 6.672.000,00Rp        
Upah : 
Mandor 6 Orang / hari 120.000,00Rp            720.000,00Rp           
Tukang 1 Orang / hari 105.000,00Rp            105.000,00Rp           
Operator 5 Orang / hari 150.000,00Rp            750.000,00Rp           
Pembantu Operator 5 Orang / hari 120.000,00Rp            600.000,00Rp           
Penyelam 3 Orang / hari 120.000,00Rp            360.000,00Rp           
Jumlah 2.535.000,00Rp        
Nilai HSPK 9.207.000,00Rp        579.108.000,00Rp       
8 Pengangkatan Tiang Pancang
Alat : 
Crawler Crane 25 ton 0,2 jam 222.000,00Rp            44.400,00Rp             
Ponton 1000 ton 0,5 jam 136.000,00Rp            68.000,00Rp             
Anchor Boat 0,2 jam 287.000,00Rp            57.400,00Rp             
Work Boat 0,1 jam 47.000,00Rp              4.700,00Rp               
Sewa Dump Truk 5 Ton 0,2 jam 66.100,00Rp              13.220,00Rp             
Alat Bantu 1 Unit 12.000,00Rp              12.000,00Rp             
Jumlah 199.720,00Rp           
a 427.008.000,00Rp       
b 152.100.000,00Rp       
a
102.256.640,00Rp       
b 6.237.000,00Rp           
 Upah : 
Mandor 1 Orang / hari 120.000,00Rp            120.000,00Rp           
Operator 1 Orang / hari 150.000,00Rp            150.000,00Rp           
Pembantu Operator 1 Orang / hari 120.000,00Rp            120.000,00Rp           
Sopir 1 Orang / hari 105.000,00Rp            105.000,00Rp           
Jumlah 495.000,00Rp           
Nilai HSPK 694.720,00Rp           131.956.640,00Rp       
9 Pembuatan 1 Buah Sepatu Tiang
Alat : 
Pelat Baja 100 kg 7.350,00Rp                735.000,00Rp           
Jumlah 735.000,00Rp           
Upah : 
Mandor 1 Orang / hari 120.000,00Rp            120.000,00Rp           
Tukang 0,45 Orang / hari 105.000,00Rp            47.250,00Rp             
Tukang Las 1 Orang / hari 120.000,00Rp            120.000,00Rp           
Peralatan 1 set 180.000,00Rp            180.000,00Rp           
Jumlah 467.250,00Rp           
Nilai HSPK 1.202.250,00Rp        75.075.000,00Rp         
10 Selimut Beton
Bahan : 
Beton 1 m³ 489.700,00Rp            489.700,00Rp           
Besi Beton 0,74 kg 9.482,50Rp                7.017,05Rp               
Bekisting 6,62 m² 118.450,00Rp            784.139,00Rp           
Peralatan 1 set 42.000,00Rp              42.000,00Rp             
Jumlah 1.322.856,05Rp        
Upah : 
Mandor 0,083 Orang / hari 120.000,00Rp            9.960,00Rp               
Kepala Tukang 0,028 Orang / hari 110.000,00Rp            3.080,00Rp               
Tukang 0,275 Orang / hari 105.000,00Rp            28.875,00Rp             
Pembantu Tukang 1,65 Orang / hari 99.000,00Rp              163.350,00Rp           
Jumlah 205.265,00Rp           
Nilai HSPK 1.528.121,05Rp        263.658.549,50Rp       
a 251.342.649,50Rp       
b
12.315.900,00Rp         
b 29.700.000,00Rp         
a
47.040.000,00Rp         
b 28.035.000,00Rp         
 
No. Uraian Jumlah (Rp) 
1 1 m³ Beton K - 300  Rp        51.593.503.857,38  
2 Bekisting  Rp              779.431.800,00  
3 Saluran Beton Precast ( fabrikasi ) Penurunan dan Pemasangan  Rp              148.081.047,63  
4 1 M3 Beton Bertulang Balok Fender  Rp                17.703.746,85  
5 Beton Bertulang Pengisi Tiang Pancang  Rp                  9.469.987,25  
6 Pengadaan 1 Tiang d = 60 cm  Rp          1.598.054.400,00  
7 Pemancangan Tiang Tegak Tiang Pancang  Rp              579.108.000,00  
8 Pengangkatan Tiang Pancang  Rp              131.956.640,00  
9 Pembuatan 1 Buah Sepatu Tiang  Rp                75.075.000,00  
10 Selimut Beton  Rp              263.658.549,50  
11 Pekerjaan Pelengkap  Rp          1.092.000.000,00  
Total  Rp        56.288.043.028,61  
 
 
 
 
 
11 Pekerjaan Pelengkap
Fender 13 buah 60.000.000,00Rp       780.000.000,00Rp    
Boulder 13 Buah 24.000.000,00Rp       312.000.000,00Rp    
56.288.043.028,61Rp  TOTAL PEMBANGUNAN DERMAGA
1.092.000.000,00Rp    
a
  
 
 
 
LAMPIRAN 4. LINES PLAN 
 
 
 
 
 
 
  
 
 
 
LAMPIRAN 5. GENERAL ARRANGEMENT 
 
???
?
?????? ?????????????????????
???? ???????????
????????????????????????????????????????????????????????????????????
?? ?????????????????????????????????????????????????????????????????????????????
?? ?????? ????????????? ??????? ???????????? ????? ????? ????????? ??????? ???????? ??????
???????????????????????????????????????????????????? ???????????
?? ?????????????????????????????????????????????????????????????????????????port to 
port???????? ????????????????????????????????????????????????????????????????????
????????????length between perpendicular??????????????????????Breadth?????????????
???????Height????????? ?????????Draught??????????? ?????????? ???????? ????????????
?? ?????????????????????????????????????????????????????????????????????????????
?????????? ???? ?????? ??????? ??????? ?????? ????????? ???????? ??????? ???? ????
??????????????????????????????????????????????????????
?? ???????????????????????????????????????????????????????????????????????????
?????????? ???? ?????? ??????? ??????? ?????? ????????? ???????? ??????? ???? ????
??????????????????????????????????????????????????????
?? ?????? ?????????? ?????? ?????????? ?????? ????? ?????? ????????????? ???? ???????? ???
??????????????? ???? ?????? ?????????? ???????????? ???????? ???????? ???
????????????????????????? ??????????? ?????????????????????????? ?????????? ????????????
???????????? ?????? ???????? ??????? ??????? ?????????????????????????? ????? ?????? ?????
???????????????????????????????????????????????????????????????????????????
?
?
?
?
?
?
?
???
?
???? ??????
?? ??????????????????????????????????????????????????????????????????????? ????????????
?????????????????????????????????????????????????????????????????????????????????????
????????????? ??????????? ???? ?????? ???????????? ?????? ???????????? ????? ????? ??? ??????
?????????????????????????????????????????
?? ?????? ??????????? ???? ?????? ?????????? ????????? ?????????? ??????????? ?????? ??????????
???????????? ?????? ?????????? ????? ??????? ???? ????????????? ??????????? ???? ??????
???????????????????????????????????????????????????
?? ??????????? ???? ?????? ???????? ?????? ?????? ??????????? ????? ????????????? ?????? ???
??????????????????????????????
?
?
?
?
?
?
?
?
?
?
?
?
? ?
?
?
?
?
?
???
?
???????????????
????????????????????????????????PELINDO I Cabang Dumai??????????????????????????????????
??????????????????????????????????
????? ????????? ??? ???????? Outlook Komoditi Kelapa Sawit.? ????????? ?????? ????? ???? ???????
??????????????????????????????????????????????????????????????????
???? ???????? ?????????? ????????Kajian Pengolahan Limbah Olahan Kelapa Sawit dengan 
Sistem Lahan Basah Buatan untuk Pengendalian Pencemaran di Riau.????????????????
??????????? ????????? ?????????PT Karya Mas Energi?? ???????????????????????????????????????
????????????????????????????????????????
Global Chima????????? ??????? ???????????????????? ??????????????? ?????????????????????
??????????? ??? ??? ???????? Keputusan Menteri Perhubungan KM. 55 .? ????????? ???????????
??????????????????????
??????????? ??? ??????? ?????? ???? WWF Indonesia?? ???????? ???????? ????? ????? ??????? ??????
??????????????
Maritime Sales????????? ??????? ???????????????????? ??????????????? ??? ?????????????????
NRS Corporation?? ??????? ????? ????? ???????? ???????? ????? ???? ???????
?????????????????????????????????????????????????????????????????????????????????????
??????????????????????????Statistik Perkebunan Indonesia (Kelapa Sawit 2013-2015).??????????
????????????????????????????????
??????????????? ??? ????????Statistik Kelapa Sawit Indonesia.? ??????????????? ?????? ??????????
???????????
????????????????RUPTL PLN 2011-2020.??????????????????????
Ratson Shipbuilding?? ??????? ?????? ???? ???????? ???????? ????? ????? ?????????? ???? ???????
???????????????????????????
????????????? ??? ??????????? ????Alibra Shipping?????????? ???????? ????? ??????????????????
????????????????????????????????????
??????? ????????? ???????? Ship Design and Construction.? ?????????? ???? ???????? ??? ??????
?????????????? ????????????????
???
?
?????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????Jurnal DISPROTEK Volume 5 ??
???????
Sun Machinery????????? ??????? ???????????????????? ??????????????? ????????????????????
???????????????????Potensi Pengembangan Industri Kelapa Sawit.??????????????????????????
??????????????????
??????????????????????Annual Report.??????????????????????????????????
?
?
??????
?
?
?
154
BIOGRAFI PENULIS
Nama lengkap penulis adalah Nur Khumaidah, dilahirkan di
Mojokerto, Jawa Timur, pada tanggal 22 Februari 1994 merupakan
putri tunggal dari pasangan Bapak Dadang Latif dan Ibu Nurul
Khotimah. Riwayat pendidikan formal penulis dimulai dari TK
Zahrotul Mujahidin (1999 - 2000), MI Mujahidin (2000 - 2006), SMP
Negeri 1 Sooko (2006 - 2009), RSBI SMA Negeri 1 Sooko (2009 -
2012) ketika program RSBI (Rintisan Sekolah Bertaraf Internasional)
belum dihapuskan oleh pemerintah, kemudian penulis melanjutkan
pendidikan sarjana di Jurusan Transportasi Laut Institut Teknologi Sepuluh Nopember
Surabaya (2012 - 2016). Saat menempuh pendidikan sarjana penulis mendapatkan beasiswa
Bidikmisi dari dikti selama 3 tahun dan beasiswa dari ABS (American Berau of Shipping)
selama 1 tahun. Bagi pembaca yang ingin menghubungi penulis bisa melalui alamat email:
nurkhumaidah.xi.ia.4@gmail.com
